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The population Chicago, according school cen- 
sus just completed, 1,563,000, against 1,438,000 
similar census 1892 and 1,100,000 the Cen- 
sus 1890. 


Experiments with oil for fuel tug boats are being 
tried Chicago, under the auspices the health de- 
partment, said, the desire being abate the 
smoke nuisance the river. 


The foundation the stand-pipe Bayshore, 
the supply pipe which broke during gale May 
20, 1894 (Eag. News, May 24), was only ft. depth, 
its diameter top being the same that the super- 
structure, ft., and the base only ft. The ma- 
terial the foundation grouted brick. The 
foundation rests saturated sand and gravel. 
said that the stand-pipe had settled but ins. since 
construction. The broken supply pipe has been re- 
placed, but not with ball and socket joint, 
proposed the time the accident. 


new fuel gas-making process operation 
which excellent gas for heating 
purposes distributed consumers cts. per 
ft. The process manufacture com- 
bined coal-gas and water-gas process, and the secret 
the low price that the company has meet 
natural gas competition. For lighting, the gas 
rather poor, though better than natural gas. the 
Welsbach burner, however, gives excellent results. 
gas engines its high power advantage, 
and 10-HP. engine said run with total cost 
less than cts. per day hours. The 
Electric Fuel Gas Co., which owns and operates 
the plant, soon begin laying mains 
supply gas that place. 


The accident the cruiser has 
been reported the naval court inquiry, which 
finds that the outer keel plates are bent for length 
about ft., the maximum depression being ins. 
The steamer touched some obstruction crossing Bulk- 
head shoals the Delaware River May 17. 


The automatic electro-pneumatic interlocking plant 
the new depot the Boston Maine R., Boston, 
was put service June 17. 


The Pope system railway car lighting com- 
pressed oil-gas introduced the United States 


the Consolidated Car Heating Co. The system 
said use over 14,000 Great Britain. 
was exhibited the Consolidated Co. the late 


Master Mechanics’ and Master Car Builders’ Convention 
at Saratoga. 


The Haskell cannon, which 


much was heard few years ago, soon tried 
the Sandy Hook proving ground, according press 
reports. The gun was built the Scott Works 
Reading, Pa., appropriation $100,000 
having been made to aid its construction. 


The recent unusual high water the Spokane River, 
at Spokane, Wash., carried away four o.d highway and 
one railway bridge, within the limits of the city. ‘These 
were cheap wooden bridges which needed extensive re- 
were soon condemned, and the loss will 
not be over $3,500. ‘Two of the new steel bridges were 
damaged somewhat by the floating wrecks. One tubuiar 
pier the Olive Ave. bridges was pushed down-stream 
26 ins. The lower chord of the down-stream truss of 
the Division St. bridge, two bars, 5 x 1% ins., steel, 
broken off. Several teams and street 
cars crossed span after the accident before was 
discovered and stopped. The above information 
was sent us by Mr. Geo. J. Loy, Engineer of Bridges, 
who states that some false report must have gone out 
because so many bridge companies have written of 
hearing that the city’s new bridges were destroyed. 


The most serious railway accident the week oc- 
curred on the afternoon of June 24, at Walnut Creek, 
ten miles from Chil.cothe, O., on the Baltimore & 
Southwestern Ry. freight train cara, which had 
broken in two, came together on a trestle said to be 50 
ft. high. Two cars were thrown from the trestle and 
three persons who were stealing ride were killed, 
two others were fatally and three others seriously in- 
jured. Two more escaped jumping and three 
others appear to have been in other parts of the train. 
explos.on locomotive boiler Hiawasse, 
Tenn., on the Mariétta & North Geogia Ry., caused 
the death one man and the injury two others. 
The boiler belonged to a pusher engine, which was 
being coupled to a train. 


A portable water tower belonging to the fire depart- 
ment of Columbus, O., fell over during practice on 
June and killed man carriage near by. Three 
other persons the carriage escaped. 


The “Plymouth,” the Fall River Line Sound 
steamers, was pulled off the rocks this week, after be- 
ing stranded about a week (see Eng. News, June 21). 
reported that there hole the outer hull 
large enough to admit a man and that the floor of the 
engine room was badly damaged that the under- 
writers advised that the boat be towed to New York 
instead driven her own engines. 


new smoke-consuming furnace has been applied 
the boilers of the steamer “Grimm,” of the Hamburg- 
American line, with, astonishing results 
fuel From brief description the En- 
gineering and Mining the device appears 
application the down-draft principle, ex- 
ternal furnace rectangular shape being attached 
the front the ordinary Scotch boilers. The walls 
this furnace are stay-bolted water spaces connecting 
directly to the boiler, a method of construction which 
engineers generally will look with great suspicion 
for use connection with marine boilers. English and 
patents have been issued the device 
Rudolph Mutter, Hamburg. 


decision water meter patents has just been 
rendered in the U. 8. Cireuit Court, District of New 
Jersey, which holds that the Thomson Meter Co. has 
been infringing on a patent held by the National Meter 
Co. The patent question No. 379,805, granted 
March 20, 1888, the National Meter Co., as- 
signee Mr. Nash. The infringements claimed 
and held the court are the combination pis- 
ton formed hard rubber combined with skeleton 
steel wire other metal. 


Bids for excavating section the Chicago Drain- 
age Canal will received the Trustees the Sani- 
tary District Chicago until Aug. 22. The work com- 
prises about 639,000 cu. yds. rock excavation, 35,000 
cu. yds. of.earth, and the building 40,000 yds. 
masonry retaining wall. The conditions the bids 
are given our advertising columns. 


The project for municipal electric street lighting 
plant Toronto, Ont., has been reported Mr. 
Keating, Am. Soc. City Engineer. Mr. 
Keating appears favor municipal owner- 
ship and gives the following reasons why municipal 
plants are probably able furnish light cheaper than 
those owned companies: (1) “In the 
municipal station the municipality saves the profit 
that private company would course expect make. 


(2) A city is generally in a position to borrow money 
at a lower rate of interest than a private company. (5) 
Most of the plants owned by private companies im the 
large cities were put in some years ago when the cost 
of electrical appliances was greater than it is to-day, 
while their efficiency was less. (4) In the construction 
private plant, capitalists will not risk 
money unless they are assured of receiving good divi- 
dends, while all that the municipality requires 
sufficient return to pay the cost of running, including 
interest on the outlay, with a margin for renewals.” 
Mr. Keating estimated that a plant for 1,300 lights of 
2,000 c. p. each could be built for $310,000, and oper 
ated for $106,000 a year, including interest and depre 
elation, the lamps burning all every night. This 
equivalent to $82 per year per lamp, against $100 now 
paid private parties. 


Large rolling mills and arsenals are now being built 
Hanyan, opposite Hankow, China, according Mr. 
Jacob T. Child, U. S. Consul at Hankow. In the ad- 
vance sheets Consular Reports for July Mr. Child 
gives rather popular description the plant, which 
will cover 70 acres and be fitted with imported modern 
machinery. ‘The work done under the auspices 
Viceroy Hupet and Hunan. 
is estimated that $3,500,000 have already been expended 
the plant and that $1,000,000 more will required 
to complete it. A railway 144 miles in length has been 
built for the Yangtze River to the works and thence 
the Han River. Native iron will used and rails 
and small arms made on a large scale. The rails will 
be used for local railways. 


The ordinance providing for a boulevard known as 
Park Boulevard, to extend from Broad and Filbert 
streets, opposite the city hall, Philadelphia, Pa., diag 
onally through the Ninth, Tenth and Fifteenth wards 
25th St., above Callowhill, has been passed the 
Philadelphia Select Councils. The proposed boulevard 
will be 160 ft. wide anl eleven squares long, and is es 
timated to cost $5,700,000 for property damages and 
$381,000 for tearing down buildings and constructing 
the new street, total $6,081,000. The plans con 
template a wide asphaited driveway in the center 
and two narrower side driveways, separated from th: 
main driveway two walks for 
sidewalks will be bordered by rows of trees. The or 
dinance provides that the property owners along the 
route of the new street shall be allowed three months 
to vacate their premises, after which time the work 
of tearing down the buildings shall begin. 


The agitation for the elevation of the Baltimore & 
Ohio railway tracks within the city limits Wash 
ington, D. C., has culminated in the introduction of a 
bill into the House Representatives providing for 
the elevation of the company’s tracks from the boun 
dary avenue at the corner of Delaware Ave. to the 
present station on Jersey Ave., a distance of about 
one mile. The bill provides for the construction of a 
viaduct for this distance under which the cross streets 
are run, and also for the abolition the present 
where trains are transferred between the Washington 
and Metropolitan branches, and requires that all 
be made up beyond the boundary. The passage of the 
bill is being pushed by the Northeast Washington 
Business Men's Association, and a sub-committee of 
the House District Committee is now investigating the 
necessity of the proposed improvement. The estimated 
cost of the work is $1,000,000, and the railway com 
pany expresses its willingness to carry it out. 


The censtruction ship canal across the Maryland 
peninsula between the Delaware and Chesapeake Bays 
is again being agitated by the citizens of Baltimore, 
Md., mass meeting having been held that city 
June devise ways and means promoting the 
project. At this meeting a permanent committee of 
21 members was appointed to investigate the subject 
and to report to the city councils. The movement to 
construct this canal was started many years ago and 
in 1878 the Federal Government appropriated money 
for making surveys which were carried out by Maj. 
N. H. Hutton. Five routes were surveyed. In 1882 
another route was surveyed by Capt. Thomas Turtle, 
which, with early survey made Mr. Lat- 
robe, makes seven separate routes which have been 
more less thoroughly surveyed. The following table 
shows the lengths of these various routes with the exs- 
timated cost of construction and the distance saved 
over the present route from Baltimore south around 
the peninsula. The lengths route are from Balti- 


more common point outside the Delaware break 
water: 


Dis- 
Length. tance saved 
Name route. miles. Coat. miles 
$18,500,000 17% 
Queenstown ............ 217% 
Centerville 219 


11,500,000 19% 
8,000,000 180 


Southeast Creek........ 
tack Creek 
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WATER PURIFICATION AMERICA. 
(Continued from 488.) 


Pegan Brook Filter Beds, Lake Cochituate, Boston 
Water-W orks. 


The Pegan Brook filter beds, designed and built 
for the Boston water-works 1893, are probably 
the first works ever constructed for the purification 
small feeder lake, the bulk the water 
Brook runs through the center the town 
Natick its course the drainage 
the streets and perhaps other objectionable matter 
which cannot detected. Notwithstanding the 
fact that all direct drains that could discovered 
have been removed the active work inaugurated 
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the Boston Water Board, obvious that the 
waters brook situated Pegan Brook 
piece sandy land near the mouth the brook 
was taken eminent domain, early the season 
and contract made with Saucier 
the necessary grading and build the dam for 
the sum $5,014. The total cost the work, in- 
cluding day labor, was $12,585. 

The principal features the scheme, besides the 
filter beds, are dam across the brook its out- 
let and pumps lift the water intercepted the 
dam onto the 

The beds were constructed removing the soil 
and putting into embankments ft. high around 
and between the beds and simply leveling the 
sand. The embankments between the beds are 
ft. wide top and have slopes There 
are three beds, shown Fig. 32, elevations 
140, 144 and 146.8 ft. above water-works datum, 

34.36 ft. being the elevation high water the 
The areas the beds are about and 
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Fig. 33. Cross-Section Intercepting Dam 
Pegan Brook Filter Beds. 


acres, respectively, total about acres. The 
mostly sand, fine used for making plaster. 
There are underdrains beneath the greater por- 
tion the lowest bed, which comprises nearly one- 
half the whole filtration 
100 ft. apart and ft. deep have been laid 
beneath the upper beds, shown the plan, Fig. 
They consist about 1,150 ft. vitri- 
fied clay pipe, laid with open joints, having canvas 
around them. These underdrains, though 
not necessary for the passage the water through 
the ground, enable part the effluent water 
got for examination. 

The dam earth, about ft. height above 
the general level of the ground upon which it is 
built, and has conerete wall resting sheet 
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piling, shown Fig. 33. The embankment was 
made such gravel other material was 
found the premises. masonry overflow, Fig. 
34, ft. wide, was provided elevation 139, but 
stop-planks were put into it, that the water can 
raised much nearer the top the dam, 
which elevation 144. 

The underdrains were laid day labor, and also 
the iron pipes, which are laid under the embank- 
ments deliver the water Pegan Brook 
different places upon any the beds de- 
sired, through the seven gates shown the plan, 
Fig. 32. There nearly 1,000 ft. and 12- 
in. iron pipe. 

pump the water onto the beds there 


HP. portable Hoadley engine, made 


FILTER BEDS, BOSTON WATER-WORKS. 


lin, driving two 6-in. centrifugal pumps, which have 
been set the south end the dam 
tected wooden shed. The lift about ft. 
Pumping was begun June 24, 1893. was 
stopped from Sept. Nov. while the 
the brook was small that percolated through 
the ground back the dam evaporated. ‘The 
amount pumped day has varied greatly; may 
estimated about 500,000 gallons. The capa- 
city each pump about 1,800,000 gallons per 
day. slight deposit times accumulated 
upon the beds, which have been raked over occa- 
sionally and kept good Chemical and 
biological examinations the water the brook 
goes onto the beds, and the effluent from 
the underdrains, been made from time time 
and show good and satisfactory purification. 

The averages four analyses filtered and 
corresponding samples unfiltered water made 
centage decrease increase, are follows: 

(Parts per 100,000.) 
-Nitrogen 


Albumin- Ni- Ni- Ohlo- Bac- 
oid. Free. trites. trates. rine. teria. 


Unfiltered water. ..0869 .2139 .0168 .4125 4.75 2,690 
Filtered .0108 .0219 .4750 333 

The bacteriological results July, 1893, were 
better than those for the period, showing removal 
the bacteria the applied water. 

The beds were designed Mr. Desmond Fitz- 
gerald, Am. Soc. E., Superintendent the 
Western Division the Boston Water-Works, 
under the direction Mr. Wm. Jackson, Am. 
E., City Engineer. are indebted both 
these gentlemen for the information given above. 


STEAM AND ELECTRIC RAILWAYS.* 
Thomas Greene. 


The development electric railways into what may 
called suburban systems having certain results 
not at first foreseen. The comparative cheapness of 
electric propulsion cannot denied. One result the 
joining of near-by villages and towns by electric roads 
that the steam railways, which have for years car- 
ried the local travelers who journeyed from one station 
another, have felt the competition some cases 
seriously. For ride but few miles clear 
that surface road has number important ad- 
vantages. the speed reasonably rapid, and elec- 
tricity allows that, the traveler will have spend 
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very little if any additional time on the journey, and 
any slight excess time required more than made 
the privilege beginning his journey any 
hour which may suit his convenience. Perhaps the 
electric cars pass his door, while the steam railway 
station is some distance away. So, too, at his destina- 
tion, the electric car will land him whichever por- 
tion the city village may wish go. Possibly 
cities this advantage may save him extra fare 
which he might have to pay some street road from the 
railway station. instance the effect this com- 
petition seen the service between St. Paul and 
Minn. The distance between these two 
cities about ten miles. The travel between them had 
been accommodated local trains run 
hours throughout the day by the two principal steam 
railways. The completion of the electric street railway 
system between the two cities, however, was followed 
such complete falling off the travel upon the 
steam railways that they practically abandoned their 
local service. Connecticut, where the steam lines 
running through populous districts were threatened by 
the competition electric roads, there has been 
long legislative wrangle over the equities involved. 

The situation is such that the steam railways must 
expect lose certain proportion their station-to- 
station travel. Rapid transit in the streets and along 
the highways has become important from public 
point view that not easy see how the steam 
roads can retain their old number short-distance 
travelers; nevertheless, the competition unjust. The 
steam has spent large sums money for its 
roadbed, equipment and plant, and, the owner 
real estate in the town or county, usually pays a large 
proportion the public taxes. the contrary, the 
electric road usually pays nothing for its right of way, 
because the privilege of laying its tracks on the public 
streets or on the public wagon roads without charge 
commonly granted it; and these privileges 
has material advantage over the steam road, which, 
indeed, is often indirectly taxed to support its rival 
through street or road repairs, or something of the 
sort. 

In another way, also, the electric road has the steam 
road disadvantage. The laws relating the con- 
trol horse cars the public streets and roads were 
based upon the assumption that the horse car was 
ordinary street vehicle another shape, indeed 
was. more precautions were necessary taken 
the horse-car company than the owners pri- 
vate wagons; but rapid transit has changed these con- 
ditions, while the slow law has not caught with 
them. The fast-moving electric car introduces ele- 
ment much greater danger, not only the pedes- 
trians and trucks upon city streets, but all who 
have drive upon across the public high- 
way. yet the electric roads have not been com- 
pelled take any precautions such experience has 
shown necessary steam roads, and which the 
law makes obligatory upon the latter. The electric 
railways are not obliged put any signal apparatus 
protect the public any way against the new 
danger—such, for example, fencing off its tracks, 
thing the steam road must often large expense. 
This particularly true cases where the electric 


Fig. 34. Details Dam Overflow, Pegan Brook 
Filter Beds. 


crosses the steam-railway tracks. one means 
another permits have been secured where the electric 
systems are being extended, cross the steam-railway 
tracks grade. Strangely enough the public mind has 
not yet awakened the extreme danger this new 
style crossing. Not only the possibility the 
ordinary collision present, but has happened that 
failure the motive power just this point has 
times left the car and its passengers open 
great peril. Commenting the increase such 
crossings Massachusetts two years from 100, 
the Railroad Commissioners that state their last 
annual report say: all the perils which attend 
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travel on the railroads of this commonwealth, there Is 
not ene which, in the apprehension of the Board, is so 
serious, both in its character and extent, as that here 
pointed Safety both for electric and steam pas- 
sengers demands the enactment of laws in every staic 
requiring that no electric road shall cross a steam rail- 
way at grade, unless the most approved signals and 
derailing switches are set up. 

while the competition electric roads between 
villages felt the steam railways which have here- 
tofore carried all the travel, that statement does not 
exhaust the subject. Even in regard to this same com- 
petition must remarked that frequent and rapid 
transit creates travel, and that more people journey 
from village to village under those circumstances than 
would take the steam trains if the latter were the 
only means inter-village conveyance. More than 
that, it is highly probable that the effect of the ex- 
tension of electric roads outside of cities will in the 


long run benefit the steam railways and facilitate 
their business. Not every electric road competes 


running alongside a steam railway. A great many of 
them are built to connect distant villages, which have 
no steam communication, directly with some railroad 
station. In all such cases, the value of the electric 
roads as a feeder of the steam railway is rightly con- 
sidered great. The demand for electric connections is 
sure to be heard from all the interior towns and vil- 
lages local importance. possible that the ex- 
pansion the new system street and trans- 
portation, when once extended into the rural districts 
generally throughout the country, will have important 
effects upon our political economic problems well 
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upon the revenues of the steam railways, which must 
continue to be the only method of travel for longer 
distances. 

within the range possibilities that electricity 
may prove itself capable benefit the steam rail- 
ways another way also. The steam railways are 
now being solicited the Department 
their aid movement for the improvement 
the common roads throughout the country. This claim 
upon our great railway systems for help in road im- 
provements has good sense in it. Anything which would 
reduce the expense the farmer and thus give him 
larger earnings from the sale of his products will help 
the steam railroads also which are dependent upon 
farming for large part their traffic. The cost 
drayage farm products from the the rail- 
way station over bad wagon roads forms very seri- 
ous item the expenses the farmer. Good wagon 
roads would reduce that expense; hence, the movement 
for the improvement common roads has basis 
good business sense. that time this 
cheapening of the cost of drayage from the farm to 
the station may be further reduced by the app‘ication 
electricity; possibly through the these 
very same electric roads. Cheap tracks could now be 
put down upon any highway, which, means elec- 
tric could haul produce from the farm 
the railway station; the drawback that the 
ing farms not furnish traffic enough support such 
a railway from products alone. We often hear, how- 
ever, electric roads which are chartered and 
both passengers and freight; and within 
the range possibilities that some means yet 
devised which will furnishto the farmers a cheaper trans- 
portation loads hay and grain the 
station than even good wagon roads and broad-tired 
vehicles can furnish. 
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It is possible, too, that through this development some 
practical means of furnishing power to the farmers may 
be devised. The saving of labor on farms, of which 
have heard good deal lately, has been accomplished 
solely the invention through which one 
man the work many men sub- 
stituting horse for human power, and may that 
in this direction our next great agricultural improve- 
ment will come. can furnish mechanical power 
for the various farming when and where 
practical use, we will have taken a long step forward. 
possible that this step may taken some way 
through electricity, and perhaps we may attain it 
through the introduction of the electric power along th: 
country roads where the electric railway has been in- 
troduced. Every important step this sort 
encouraged by the steam railways. 


MAKING CONCRETE 


ingenious method making stable founda- 
tions quicksand, invented Mr. 
Harris, M. Am. Soc. C. z.. was described and illus 
trated our issue April 28, 1892. The 
especially adapted for putting down foundations 
copious water-bearing material, where excava 
consists briefly driving down pipes, some distance 
apart, the quicksand stratum, and connecting the 
alternate pipes pump, which strong cur 


QUICKSAND. 


rent water forced underground and rises 
flowing wells from the other pipes, bringing with 
large volume sand. This continued until 
underground chamber excavated, and trans- 
ferring the suction hose tank cement grout 
the underground cavity then filled with cement, 
which soon sets, forming concrete. 

The accompanying cut, reproduced from photo- 
graph shows recent test this system. Pipes 
were driven the corners hexagon, shown, 
about ft. diameter and depth ft. be- 
neath the surface and ft. below water level. 
Clear water was then forced into three the pipes 
from hose connections, and water carrying sand can 
seen flowing from the other three pipes. After 
continuous boundary cavity was thus 
hose was connected all six the pipes, and the 
sand and water were forced through the center 
pipe (shown capped the photograph) until clear 
flow water was secured. The interior the 
was then agitated currents water 
the sand suspension, and the suction hose 
then transferred grout tank and the grout was 
forced until appeared the center pipe. The 
whole was then closed and placed under pressure 
until the cement had set. The result was the for- 
mation block practically filling the 
and forming stable floor. 

Mr. Harris making special study quick- 
sand and methods dealing with it, and would 
pleased receive information from any one en- 
gaged work which quicksand gives 
His office Broadway, New York City. 


TESTS THE MASTER CAR 

One the valuable reports presented 
the convention the Master Car Builders’ Associ 
ation, held Saratoga last week, was that the 
Committee on Laboratery Tests of Brakeshoes, 
This committee was appointed connection with 


Thost 


the committee make the road tests brakeshoes, 
and the idea was that the two should work con 
junction the obtained 
should compared and checked with those the 
other, but should the same time carry out their 
separately. Both committees 
presented preliminary reports only, 
The report the Committee 
Laboratory Tests especially was 
description the apparatus used making 
and the laid for 
This apparatus is, perhaps, the most com- 


results one 


respective duties 


issue, 


tests rules down conducting 


them. 
ple te 
the 


as follows: 


ever designed for the purpose, and we present 


description given the report nearly full, 


In order to reproduce the conditions of a 


in a laboratory test 


moving car 
, it was first necessary to provide an 
accumulating in 
sponding to that of the car, and to 
fo car 


ipparatus capable of energy corre 
ransmit this energy 
wheel so that through the appiication of a 
brakeshoe to the same, this energy coul 1 be dest: ved 


and, in fact, the same action take place as when a 


brake is applied to a wheel under a car. The ap 
paratus designed for this purpose consists of a flywheel 
east in three parts, ind steel tired, ip the axle of 
which the car wheel is attached at one end, the whole 
resiing in two Journal boxes secure y supported on 


heavy foundations. The other end of the axte is con 
nected by means of a clutch to a shaft for carrying a 
pulley to which the power of the driving engine is 
transmitted through a  be't. When the engine is 
started, and the flywheel has been brought the 
speed at which it is desired to make the test, this 


clutch is thrown out of gear, and the 
The flywheel in the meantime 
own impetus, until stopped by the fricti« 
the brakeshoe. The arrangement for applying the 
brakeshoe to the wheel of a combination of 
two levers of the second class, to the first one of which 
the brake head is attached in such a manner that by 
means of an adjusting device the wear of either the 
brakeshoe or the wheel can be readily taken up. Aft the 
free end of the second lever the weights which furnish 
the braking pressures are suspended. 


engine Is stopped 
continues, through its 


resistance 


consists 


The arrangement 
can best be understood by referring to the general plan 
the apparatus shown the accompanying cut. 

The brakeshoe is keyed to the brake head, as in ordi- 
ary practice. From a point on the brake head a 
run to an apparatus described below for 
measuring the friction between the shoe and the whee 
In order to promote accuracy, steel pins are used in the 


nection is 


joints, and the brake lever rests with the knife edge 
only upon the brake head. When the brakeshoe is to 
be relieved from contact with the wheel, a block and 


tackle are attached the other end this lever, but for 
the purpose the brakeshoe quickly, and with- 
out undue jar, a tripping arrangement has been devised 
by which through a Ight touch upon the handle the 
pawl supporting the brake lever is 
equipoise, and the sinking the lever lets the brake- 
shoe down upon the wheel. In connection with 
lever is a circult-break'ng device which registers the 
application instantaneously, as will be deseribed fur- 
ther on in connection with the other measuring ap- 
paratus. Below the car wheel has been sunk pit 
which, resting upon sills, is a twin lever suspending a 
pair journal boxes pedestals, and these 
boxes carry with axle, shown the cut. 
This wheel, which is steel tired, and has a tread cor- 
responding to the profile of a rail head, is forced up 
against the car wheel means weights placed upon 
the other end of the twin lever, and is intended to 
represent the reaction the rail the wheel. This 
track wheel idler obtains its rotary motion through 
friction with the car wheel. Its energy is necessarily 
small, not expected that will produce the 
sliding movement which takes place while making stops 
in actual service, for it does not come within the scope 
of this committtee to investigate the action between the 
wheel and the rail, except as far as it may influence the 
metal in the tire of a car wheel, which might directly 
affect the wear and the brakeshoe. this 
influence has not yet been established beyond donbr, 
the use the idler conditional, and the 
tions the machine this has been taken into 
tion due modifications where the absence the 
idler would bear any influence upon the results. 

As it is necessary to obtain accurate records of the 
tests, a great deal of care and ingenuity has been ex- 
pended in providing exact measuring apparatus. In 
order that the provisions the committee shall 
out, the following records have been 


disturbed in its 


this 
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(1) The speed car wheel the time application 
the brake; (2) The variation speed from the 
moment of application until a state of rest ensues; (3) 
The friction between a wheel and the shoe during the 
same period; (4) The time elapsed during this period; 
(5) wear the shoe and the car wheel, and 
(6) The heat developed the shoe through friction. 
The arrangement the various contrivances for ob- 
these data are not shown detail. They are 
grouped together heavy cast iron bed plate, rest- 
ing independent foundation, avoid vibra- 
tlons, and are within reach and control of one operator. 
The apparatus for measuring the friction between the 
brakeshoe and the wheel consists of a dynamometer 
constructed the same principle that the Bmery 
testing machine. The connection with the brake head 
previously described is made by means of pull rods and 
yokes, and acts upon a lever of the third class bearing 
upon the spring, the deflection of which furnishes a 
means of measuring the pull caused by the friction. 
As this deflection is necessarily very small, the lever 
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The brakeshoe will be applied with a pressure equal to 
0% of the collective weight represented by the tly- 
wheel and other revolving parts. The freight tests 
will consist, first, ordinary service tests 50, 
and miles per hour, with chilled cast iron wheel 
used throughout, and braking pressure corresponding 
70% the weight empty cars; and, second, 
endurance test representing the conditions 
train going down a long grade, and retarded in its 
progress means the brakes, that uniform 
speed miles per hour will kept up. The ar- 
rangement of the apparatus makes it impracticable to 
vary the braking pressure during this test, and the 
uniformity speed will therefore maintained 
through governor the driving engine controlling 
the power of the same. The braking pressure may 
thus remain constant, and will that which will 
required grade, with constant coefficient 
friction which our calculation assumed 
0.233, this being the mean experiments conducted 
by Capt. Douglas W. Dalton on English railways. Each 


is extended beyond the bearing point, and the increased 
motion thus obtained at this end is reproduced on a 
still larger scale by the introduction of another lever 
had, or, in other words, the movement of the free end 
the second lever times that the brakeshoe. 
From the junction the first and second levers runs 
connection dash pot, the object which 
modify the vibrations of the levers and steady their 
motion. The free end of the second lever is attached 
small carriage which marking pen mounted, 
and this carriage rides the grooves track par- 
allel revolving drum carrying the paper upon 
which the pen registers the movements the brake- 
shoe, and therefore the friction. 

The drum obtains its motion from a chronograph. It 
is driven by a weight through a train of wheels, and is 
the conical pendulum, means which uniform 
speed is secured. The paper on the revolving drum is 
unwound continuous band from supply drum, 
means friction drum holding against the 
first one. Opposite the track the carriage for the 
dynamometer pen is another similar track with a car- 
riage, which mounted another pen, which upon 
ihe same paper traces line representing the speed 
of the car wheel at all times. This carriage is im- 
pelled by a Boyer speed recorder, especially designed 
for this service. It is driven through a sheave con- 
nection, directly from the mafh asfe, and the wire 
running from its piston to the indicating gage is at- 
tached a carriage upon which the pen is mounted. 
Another pen attached to the armature of an electro- 
magnet operated closed circuit indicates the mo- 
ment application the brake through the assist- 
ance of the circuit breaker previously referred to, by 
punctuations upon the paper the same revolving 
drum, 

The wear the brakeshoes will ascertained 
means of careful weighing before and after each trial. 
tests during which the friction will develop heat 
of sufticient intensity to affect the surfaces in contact, 
a pyrometer or thermometer will be used to observe 
the rise in temperature. 

The tests will correspond the conditions pas- 
senger and freight car service. In the passenger ser- 
vice tests, both steel-tired wheel and chilled cast 
iron wheel will used, and these will run 
speeds corresponding 100, ana miles per 
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brakeshoe will subjected these tests 
regular order, and secure accuracy the records 
each test will repeated least once. 

addition the above, other tests will made 
which the pressure the brake blocks against the 
wheel, the speed and the time will varied regu- 
lar graduations, determine the laws regulating 
the friction under all conditions practicable. 


ELECTRIC SIGNAL FOR HIGHWAY 
CROSSINGS. 


automatic audible signal very desirable 
device for use grade crossings railways and 
highways give notice the approach trains 
and such devices are already quite extensively used, 
particularly suburban districts. The signal which 
illustrate this week use the Pennsyl- 
vania system, the Western Maryland R., the 
Long Island R., Chicago Grand Trunk Ry. 
and other roads and has proved satisfactory after 
two years’ service. 


June 28, 1894. 


The motive power this signal the Edison-La- 
lande battery eight one-gallon jars, which only 
require refilled about every six months. 

The operation the apparatus very simple. 
The track instrument for single track roads, Fig. 
has two concussion bars, and shaped that 
when train approaching crossing the bar 
depressed and depresses lever which parallel 
with lever but partly hidden the cut. This 


Fig. Gong and Sounding Apparatus Electric 
Signal for Highway Crossings. 


lever releases the latch and causes pass 
under the end the mercury tube The second 
bar next depressed, which acts upon lever 
tilting the mercury tube and making the contact. 
When train leaving crossing (on single track) 
the opposite bar depressed, which causes the 
pass over, instead under, the mercury 
tube and prevents the closing the current and 
the sounding the bell. The double track 
one concussion bar, which depressed 
and acts upon lever which tilts the mercury tube, 
allowing the mercury pass the end the tube 
and make contact. 

The bell and its sounding apparatus, Fig. are 
placed the crossing. When the circuit closed 
the track instrument the armature the 
signal attracted the magnet the arma- 
ture moves the detent hook raised out the 
notch the drum and held suspended the 
spring until released the trip pin 
when again falls the drum When the 
armature attracted the magnet the hinged 
contact plate which rests upon it, falls the 
contact point causing the current 
battery the magnet operating the bell 
and ratchet pawl 


/ 
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long the detent hook rests the drum 
the armature fall back far 
break the contact between and consequently 
the bell must ring until the detent has 
made entire revolution, when the hook will fall 
into the noteh and the circuit broken and the 
bell will stop. Should happen that train reaches 
the closer one track when another train 
has nearly reached the crossing another track 
the detent wheel will make second revolution, 
the bell ring just twice long 
would had there been but one train. 

The signal manufactured the American 
nal Co., Baltimore, Md., and are indebted 
Mr. Smith, General Manager, for photo- 
graphs and description. 


wheel 


APPARATUS FOR THE 
DIAMOND SHOALS LIGHTHOUSE. 

Boring operations determine the 
the material the Outer Diamond Shoals, off 
Hatteras, North Carolina, were made May, under 
the direction the Lighthouse Board, 
our issue June and are indebted Capt. 
Philip Price, Engineers, Engineer 
the Board, for drawings the apparatus 
used and copy the report made Mr. 
Rettig, Superintendent Construction, who was 
charge the work. The plans were prepared under 
neers. 

The framework the structure, shown Fig. 
composed columns, sockets, struts and tie- 
rods, framed the form square skeleton prism, 
ft. square and ft. high, this structure being 
suspended bolts 144 ins diameter, passing 
through the flanges cast iron nuts provided on. 
the upper ends four wrought iron piles. 
piles pass through the columns and have disks 
their lower ends. They are sunk ft. into the 
shoal. framework supports platform, from 
which the boring apparatus was operated. The 
pipes and boring tools were handled derrick 
placed the vertical axis the structure, and the 
water, under pressure, for sinking the piles was con- 
ducted the apparatus hose and pipe branch. 
The was floated two wooden pontoons 
and towed the site, where was sunk admit- 
ting water into the pontoons, which were then cui 
loose. The structure was then secured sinking 
the four piles the water jet and then bolting 
nuts the piles the sockets the upper end 
the 

The boring apparatus consists 
driven water jet, provision being made for the 
use boring tools case any hard material 
being met with. The 5-in. pipe was sunk 
and the 2-in. pipe depth 114 ft. below the 
surface the shoal. 

The columns and struts are wrought iron, 
ins. outside diameter and in. thick, with collars 
shrunk and secured studs. Each the 
four piles made two pieces 6-in. rolled 
welded together and made straight and such size 
pass through the columns, leaving 
in. Each pile has turned screw, which fits 
bored wrought iron clamp attached the pon- 
toon, each clamp being made two pieces, with two 
bolts. Each pile has jet pipe composed 
two lengths 3-in. wrought iron piping, with el- 
bows and couplings, the lower end the pipe being 
well fitted into the tapped boss the disk. 
metal work was thoroughly cleaned and dried, and 
given two coats red lead ground linseed 

Fig. shown the position the structure 
now erected, and the following abstract 
the report made Mr. Rettig the placing 
the structure and the borings: 

have the honor transmit herewith upon 
the work recently performed in connection with the 
examination the bottom the ocean the 
Diamond Shoals off Cape Hatteras, C., long. 
75° 24’ (40) and lat. N. OS’ (23); a place previ- 
ously marked by two second-class nun buoys, after a 
survey the extreme southern end the shoals had 
heen made by the U. S. Coast and Geodetic Survey. 

The framework and boring apparatus by means of 
which the work has been accomplished were de- 
signed by the Board in September, 1893; the ironwork 
for the was manufactured Lebanon, Pa.. 
and the pontoops and lumber were furnished 
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firm. materials, which were 
under two different contracts, were during 
Apr'l, 1894, at the Lazaretto Lighthouse Depot, B.a‘ti 
more, Where it had been contemplated to erect the 
and transfer the water. 
it was learned upon inquiry that suitable shears and 
other necessary conditions for launching the structure 
could only be secured at the yards of the Newport News 
Shipbuilding Dry Dock Co., Newport News, 
carpenter work only, comprising the fitting of the tim 
bers to the framework, was performed at the Lazar. 

Depot, when, after the completion the same, 
and the two pontoons were loaded 
barge, which measured 2314 ft. by 70 ft. on the wate: 


#pparatus 


lifted off the barge and successfully transferred to the 
water by means of the 100-ton shears at the shipyard. 
The undertaking so far came successfully 
accordance with the various calculations 
termining the stability 
been doubted. 


out and jn 
made for 
of the loaded barge, which had 
Knowing, however, that with the struet- 
ure completely erected on the barge, the metacenter of 
the fleatirg was 8 ft. 6 above the cenres 
of gravity of the same, and that it would have required 
t naximum moment of 206 ft.-tons to upset the barge 
proceed the way had always been 


4 
ae 


mass ins. 


contemplated, and complete success crowned the result 
After launching, the mast 
Was put in and all 


surinounting 


the framework 


place: water 


necessary 


pipes and 
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FLOATING OUT THE STRUCTURE FOR BORING APPARATUS 


Surface of Shoal 


THE OUTER 


DIAMOND SHOAL. 


line, and had tons, due its own 
weight. The loaded barge May 10, 
and arrived Newport News noon May 11, when 
the erection the apparatus upon the deck the 
barge by means of a suitable derrick of 12 tons lifting 
capacity was commenced with. 

The different parts of the ironwork had been well 
and fitted, and not the slightest delay, 
Thursday, May 17, the complete apparatus, with pon- 
toons connected their places, weighing tons, 


rubber hose were placed position. The 
were well secured to the structure by four 1%4-in. tle 
rods, ard Saturday, May 19, the apparatus 


rendy for sea, drawing 21 ft. of water and having a 
metacentric height of 6 ft. 8 ins., which proved, 
the way the site, give stability the 
ing mass. 

On May a steamer of the Merritt Wrecking Co. 
arrived Newport and required but short 
time the for the work performed 
the site. Wednesdiy, May the steame: 


~, 


— 
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having tow lime, connected the 
structure by a long rope-bridie. The speed was from 
the journey, the apparatus floated and towed like a well 
designed vessel, and except for the leakage 
the pontoon the port side the structure, 
made water the rate ft. per hour, and 
which was pumped sea every twelve hours, the 
paratus required no special attention. In leaving the 
capes a heavy swell from an easterly direction, cause: 
by the storm on May 21, was met, but had little effect 
npon the structure. 

On Friday morning, May 25, we arrived at Cape 
Hatteras. located the position our steamer and 
proceeded our new course towards the buoys which 
came sight tide and the sea were not 
suitable at the time for grounding the structure, and I 
contented myself on that day with taking soundings on 
a line from deep water to the buoys in range of the 
main light at Hatteras. Finding that the soundings 
were exactly indicated letter from 
Commander Garrett, U. 8S. N., we anchored at a dis- 
tance of about two miles from the buoys on the east 
side of shoals, where we remained, not having the 
least anxiety about bad weather, until Sunday morning 
at 7 o'clock, when all indications and cond-tions of the 
weather were such that the grounding of the apparatus 
could attempted. High tide occurred the shoals 
at 11:30 a. m. At 7 a. m. everything was ready for 
work, and the anchors for mooring the steamer along- 
side the structure after it had been grounded, were 
ready to let go at a moment’s notice. At 11 a. m. the 
men were stationed on the structure and at 11:30, when 
moderate swell and only choppy sea, but strong 
current prevailed around us, the apparatus struck bot- 
tom, the valves the pontoons were opened and within 
minutes the pontoons were liberated and floated off 
in a southeast direction, impelled by a current too 
strong to enable us to save them without the sacrifice 
of much valuable time, 

Meanwhile the steamer’s crew undastened the tow 
line and placed the moorings at the corners of a square 
having a circumscribed circie of from 600 to 700 ft. 
diameter with the structure located at its center, and 
the vessel was securely moored alongside the 
framework and ready to furnish water under pressure 
through two hose for driving the four piles 
which the structure was to be secured to the bot- 
tom, The first pile was sunk to the contemplated depth 
of 18 ft. into the sand and secured to the structure 
within 10 minutes; the second pile went like the first; 
the third was bearing upon the sand, and as the water 
would not discharge from the openings of the lower 
disk, it required underwashing by a 2-in. pipe to start 
cireulation, and when this took place, the third pile 
went suceessfully into its p'ace. The fourth pice started 
all right, but in its fall broke the T of the p'pe which 
conducted the water to the disk. The T was replaced 
another, the disk, around which the sand had settled. 
was underwashed that the third pile and the 
pile went down like the others, and the 
structure was secured and stood firm on the shoal. The 
pipe, through which borings were obtained, 
was then screwed together and washed into the sand 
to a depth of 40 ft., below the surface of the shoal, and 
when this accomplished, squall from the south- 
the steamer’s moorings were unfastened and we re- 
turned to our anchorage.. 

During the night the weather became settled again. 
On Monday morning, May 28, with a perfect calm, the 
steamer went under way at 5:80; it was moored 
alongside the beacon again at 7 a. m., and within three 
the and pipes were sunk 
piated, and the borings to a depth of 105 ft. below the 
surface of the shoal were secured. The water for 
washing the piles and pipes was furnished by the 
steamer’s wrecking pump under pressure 120 Ibs. 
per sq. in., but this pressure had reduced when the 
and 2-in. pipes were nearly sunk their re- 
quired depths, for the frietion the water and sand 
the outer surfaces the was great that 
stopped the descent the pipes their own weights. 
The borings which were brought up in the annular 
space between the pipes were caught in a canvas bag 
above the surface the sea, and consisted mainly 
fine alluvial sand. The sand the surface the 
is light In color. The sand from a depth of between 40 
and ft. below the surface the light gray 
color and clean. The sample from depth be- 
tween and 105 ft. below the surface the shoa! 
dark gray in color, very fine and mixed with smal! 
shells and black mud. 

The structure was then cleared all unnecessary 
planks and timbers; the moorings the vessel were 
taken up, and left for Norfolk, Va., 
where arrived May 29, without having 
had a singie accident during our undertaking. It is 
not only gratifying, but just, for state that the 
services the Merritt’s Wrecking Organiza- 
tion have been most important factor the success- 
result our work. 
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THE ACCIDENT THE EARTH DAM, 
ALTOONA, PA., WATER-WORKS. 

May 20, 1894, water flowed over the top 
earth dam connected with the water-works 
Altoona, Pa., doing some damage the lower 
slope, described and illustrated our issue 
June response request for further infor- 
mation, Mr. Harvey Linton, City Engineer 
toona, has sent the following: 

The area the water-surface the the 
spillway (1,496.5, P. R. R. datum) is 12.62 acres. The 
storage capacity the reservoir was estimated 
65,000,000 gallons. Owing the action floods 
now probably not more than 60,000,000 gallons. 

The area the watershed was 


oie 
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Fig. Structure Position the Shoai. 


eter measurements the topographical maps the 
Geological Survey Pennsylvania, scale 1,600 
ft. in., 9.12 sq. miles. Dr. rainfal! 
observations not show the rainfall each hour, be- 
lieve, but only for each hours. will refer your 
letter Dr. Dudley for reply from him. The reser- 
voir was full when the storm began, and for some days 
previous, and the time the flood there were opened 
two and four pipes which are attached the 
and 12-in. supply mains. Water Superintendent 
Gailey gave his estimate the flow the 
16-in. pipe 3,000,000 gallons into the distributing 
reservoir the city, the elevation which 
is 1,332.6 ft. 

Mr. theory the cause the overflow 
the embankment this: the “Glen White 
few miles above the storage reservoir, there was 
one time saw mill. The rubbish from this old mill 
made four the stream below. These 
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obstructions giving way one after another, 
simultaneously, allowed a considerable amount of water 
flow into the reservoir, addition the surface 
flow. This sudden rise the water caused the damage 
and the time during which the water overflowed th: 
embankment was, in Mr. Gailey’s opinion, much les< 
than half hour; probably not more than ten 
minutes. 

connection with the work the new 
understand that there will be constructed at the north 
end the reservoir embankment by-pass flood 
way. The damage to the embankment is being r “paired 
The top the embankment will made more. 
higher than the spillway. 


Regarding the rainfall during the week 
flood, the damage having been done May 20, 
Chas. Dudley, Am. Soc. E., Chemist 
the Pennsylvania Co., wrote Mr. Linton 
follows: 

The storm began here Wednesday afternoon, May 16 
and up to Thursday noon, the rainfall was 0.77 in. Be 
tween that and Friday noon was 0.07 in. Between 
that and Saturday noon was 0.60 in. From Satur 
day noon to 6 o'clock Saturday evening, 1.67 ins. more 
rain From o’clock Saturday evening Sun 
day noon, 1.97 ins. more rain and from 
noon Monday noon, 1.28 ins. more. (The overflow 
occurred Sunday.—Ed.) From Monday noon Tues 
day noon, in., and from Tuesday noon Wednes 
day noon, 0.33 in. more rain This makes tota! 
of 6.77 ins. in seven days. Our ra‘n gage is patterned 
after the signal service rain gage, and is. we believe, 
thoroughly reliable. 

SIGNALING; THE 
SYSTEM. 


This paper attempt the part the author 
to describe what appears to him to be the generally ac- 
cepted definition, far the experience Great 
Britain concerned, the four important divisions 
railway signaling: First, description the 
system; Second, description the interlocking 
tem; Third, a union of the lock and block systems, which 
terdependent upon the other;and Fourth, what 
stand, although have had little practical experience 
paper amplifies the accepted usages, far 
Britain concerned, and has more particular reference 
to the third question, the union of the lock and block. 
endeavor point out, firstly, the results tha: 
should obtained from any lock and block 
and, secondly, the little that actually obtained from 
the present lock and block system. 

Board Trade requirements Great 
under which all railways are subject the inspection 
and approval the officers the British Board 
Trade, are given far relates signaling. may 
mentioned that whereas, about the year 1860, 
000,000 passengers were carried over the railways 
Great Britain, and 230 were killed during 
the year in accidents to trains, in the year 1893 there 
were carried over 870.000,000 passengers over the rail- 
ways Great Britain, with total list 
passengers killed and 484 injured. relation the 
returns injuries should distinctly understood 
that the smallest accident, should any way 
the Board reported upon and included 
the list injured. 

The question put railway managers, some 
whom consider that traffic will hampered 
adoption the modern form interlocking and 
block system, while others, perhaps with good reason, 
say that the system too costly for their lines 
adopt and the traffic does not warrant it, whether, 
their annual accident bill were taken and 
the resulting sum would not, large number cases, 
considerable length the whole their 
lines? Among the points which the author considers 
may discussed, and which points 
have occurred him through reading the American 
parent diversity opinion the association. the 
use the distant signal. There would appear, also, 
further distinction suggested drawn between 
what called the “telegraph block system” and the 
manual and automatic block systems re- 
lation distant signals. may observed that 
ing as a whole, no matter what the operating power 
may be, what the system may be, what the con- 
venience the promoters the various systems may 
be, should, under all conditions and systems, for the 
best information the engine-man; that, far 
indication the engine-man concerned, they 
should one uniform type, and, relation the 
signals, one uniform system. in- 
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formation or concern to an engine-man who has charge 
whether manually controlled system, whether 
it is an ordinary block system; such matters do not 
concern him, and fairness him, all systems, far 
as his eyes guide him, shoud be the same outwardly. 

For any signaling engineer who wishes to assist in 
reducing signaling to a science, in other words, to re- 
duce standard system, the first point will 
wish to settle is the shape of the signal; for, after all, 
this is all that guides the engine-man in charge of the 
All the leading and practice (and the 
results of many years’ experience) agree upon the use 
the semaphore arm the standard shape. 

No good can come to the art of signaling, and cer- 
tainly none to the traveling public, by hesitation or 
apologies in enunciating its main principles. It would 
backward step the part the leading 
railway association make provision and 
countenance the use the lieu the 
the signal for guidance passenger tracks. 
At all events, the “day signal’ for passenger tracks 
should be, whether semaphore disk, one 
position and not color. 


PERSONALS. 


Mr. Geo. Hornung, M. Am. Soe. M. E., of Cincinnati, 
has been appointed City Engineer Ky. 


Mr. Ei!mer L. Corthell, M. Am. Soc. C. E., has had 
conferred upon him Brown University the degree 
Doctor of Science, in recognition of his engineering 
work the United States and Mexico during the past 
25 years. 


Mr. Robert Darragh, a prominent contractor and 
builder New York city, died June the age 
of 69. Mr. Darragh erected a large number of the most 
important business blocks built in New York city dur- 
ing the last 25 years. He was a member of the Croton 
Water Board and the inventor of the Darragh water 
filter. 


Prof. Mendenhall, Director the United States 
Survey, reported the daily newspapers 
have resigned, or to be about to resign his position as 
consequence the movement abolish the bureau 
the Coast and Geodetic Survey, which 
headed by Congressman Enloe, of Tennessee (Eng. 
News, March 29, 1894). The conflicting rumors make 
the correctness these reports doubtful, and Professor 
Mendenhall refuses make any statement except 
say ‘that still the head the bureau. 


Marie Francois Sadi Carnot, President France since 
1887, was assassinated by an Anarchist at Lyons, 
France, on June 24. President Carnot was born at 
Limoges on Aug. 11, 1837, and was educwted as an engi- 
neer, graduating After the position 
tioned engineer Annecy. During the troublous 
times the early was charge the 
military defences the Lower Seine and Jan. 10, 
1871, was made Prefect the Lower Seine. For 
several years was member the Chamber 
Deputies. During 1880 and 1881 was 
Public Works the cabinet Jules Ferry, and re- 
turned the same post 1885, leaving only be- 
come Minister Finance. Carnot’s election the 
Presidency, 1887, was owing ch‘efly his reputation 
for unswerving integrity, reputation which has al- 
ways been maintained, even during the trying times 
when the scandals which followed the fiasco at Panama 
involv: | so many of the public men of France. The late 
was the same family the famous scien- 
tist, Sadi-Oarnot, and was indeed named after his emi- 
nent relative. brother, Adolphe Carnot, was also 
educated engineer, and Sub-Director the Na- 
tional High School Mines. The second son the late 
President, Ernest Carnot, graduated the School 
Mines and now inspector the service the 
Messageries Maritimes. 

A cablegram of sympathy for Madame Carnot, on be- 
half of the engineers of America, has beer forwarded 
care the Secretary the French Society 
Civil Engineers by Mr. E. L. Corthell, one of the 
few members that society resident this country. 


NEW PUBLICATIONS. 


IMPROVEMENT OF THE ROAD SYSTEM oOFr 
Georgia. Department Agriculture, Office 
Road Inquiry, Roy Special Agent and En- 
gineer Oharge. Bulletin No. pp. 31: 
Pub. Doc. 

This study, presented popular form, and re- 
ceived prize 1892 from the State Agricultural 
ciety Georgia. There very little value 
engineers, but was doubtless intended almost, not 
quite, wholly for the non-professional reader. 


TRADE PUBLICATIONS. 


CAST IRON PIPE: Anniston Pipe Foundry 

niston, Ala. F. B. Hawkins & Co., 20 Broadway 

N. Y., 70 Kilby St., Boston, Bastern Agents 
12mo; pp. 16. 

This pamphlet contains some useful tables, as well as 


information, regarding the above company and its 
products. A special forn of hub and socket joint is 


used, which is claimed to give a better joint than other 
forms with the use less lead. 
SOCIETY PROCEEDINGS. 

AMERIOAN RAILWAY MASTER 
from 514).—The discussion 
on the report of the committee on Boiler and Firebox 
Steel Specifications was opened by Mr. 8S. M. Vauclain, 
who stated that he considered this one of the best 
this that had been 
brought to the attention of the association. With the 
introductory portion of the report he agreed entirely 
The remarks of Dr. Dudley should receive careful con 
sideration from the members of the association. The 
percentage of phosphorus in firebox steel had been 
kept down to a very low limit. The idea was to ap 
proach as nearly as possible 0.08% in the specitication 
It had been shown by the committee that fireboxes 
having as high as 0.07% of phosphorus had given ex 
cellent results. The Baldwin Locomotive Works’ spec 
ification for firebox steel was limited to 0.03 and 
0.05% on boiler steel. After reading the report care 
fully, it seemed that if the specification was reversed 
to 0.05 for firebox and 0.03% for boiler steel, they 
might get as good results, and even a little better 
The amount sulphur boiler steel was limited 
Dr. Dudley to 0.05% which was all right. It was a 
very difficult matter for manufacturers of steel to re 
duce the sulphur on account of the amount of sulphur 
contained in the fuel. The report recommended x 
tensile strength ranging from 55,000 to 65,000 Ibs in 
steel for boiler purposes. They had put firebox steel 
locomotives down as low as 45,000 Ibs. They had had 
a specification from one railroad that called for firebox 
steel between 45,000 and 50,000 Ibs., none over 50,000 
Ibs., and had great difficulty in obtaining material for 
that specification. Probably not more than one sheet 
out of ten tested showed a perfectly solid fracture, but 
there would fibrous condition the test piece 
which suggested laminations, and by examining the 
test piece and plate also, was found that there were 
minute laminations all through the plate that were 
due to the bubbles that were in the ingots being rolled 
out in a longitudinal direction. 

regard the thickness sheets, the thin plates 
were always used in the firebox, and these plates as 
they come from the rolls would necessarily be harder 
than thick plate. The thick plate would retain more 
heat the amount surface and cool less quickly. 
He did not care to have the steelmakers anneal the 
plates, but preferred take them they came from 
the rolls and test them 
oughly examined the specification every way re- 
gard the chemical composition the The 
sulphur was placed as 0.045%, which was pretty hard 
on the steelmakers. There seemed to be no reason 
why the phosphorus should not be put at 0.035% and 
even little higher. This report evidently intended 
that the outside boiler plate should the same 
nature as the firebox. In regard to manganese, it was 
desirable to keep it down (0.40% was a very fair fig 
ure), and to do the hardening with carbon. Better 
service would obtained the plates were hardened 
with carbon. Sheets as high as 0.065% in manganese 
and low 0.012% carbon did not give good 
results the plates made from the chemical compo- 
sition mentioned the report. 

As to the receipt of the steel from the steelmakers 
before putting into the boilers, the committee has 
made a first-class specification for boiler plates and 
firebox plates, the minority report excluded. 
minority report perhaps contained the ideas quite 
number people the business, but thought per 
sonally it was a mistake. The report as submitted by 
the majority of the committee should be adopted 
unanimously. The suggestion of the committee to have 
the test piece attached the plate when arrived 
the works was a very proper one, as there was con- 
siderable trouble match sometimes. There 
was another trouble the receipt boiler plate. 
in. thick the plate deliv- 
ered may in. thick the edge and 9-16-in. the 
center. This was due the springing the rolls, 
in order to guard against that the proper thing to do 
was buy plate from manufacturers who had rolls 
big enough and heavy enough to roll plates of the size 
ordered without undue springing in the center. He 
hoped the majority report would be adopted without 
any change whatever. 

Mr. Dean stated that was generally con- 
sidered that the elastic limit steel coupled with the 
elongation and reduction area was the most important 
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quality for steel, aud was 
know why no mention was made of it in the specifica- 
tions. Gibbs (Penna.), stated that this point 
had been considered by the committee who came to the 


conclusion that as the working strains for whi 


steel was designed were always far below the elastic 
limit, it Was not necessary to include it in the specifica 
tions, especially since its accurate determination Was 
a matter of considerable difficulty. 


that he bad tabulated the worn out fireboxes ob 
his road, according » the makes of the steel 
aud tensile strength. The average mileage Was 
2.000 miles for frebox sheets, and the uisile 


strength varied between 50,000 Ibs. and 60,000 Ibs. No 
difference was found between sicels of 50,000 and 6U,000 


lbs. strength, in regard to the Life of e shee "Phe 
defects were from cracking one way or the othe 1nd 
the low tensile strength steel appeared to crack as 
readily as the other. He should favor going hearer to 
60,000 Lbs. than 50,000 lbs., but whether he should favor 
going higher, he had not made up his mind The 
chemical requirements had been very carefuily sifted 
over, and he did not think they could be it ved 
upon. The committee’s limits for elongation. of he 
steel were exceedingly Uberal to the manufacture! 

Mr. Wm. Forsyth (C., B. & «.), stated that he Was 
n favor of the 65,000-lb. limit for fire-box steel, and 
after listening to the discussion, saw bv reason fol 
ehanging his opinion. The tendency was to think tliat 
if a fire box sheet cracked, it was because the steel was 


high in carbon, but the results of a larg 
tests had shown that soft, low strength steel was as 
able to crack as hard, high strengih steel. 

A volte was then taken on the adoption of the spec. 


cations submitted by the committee as standard, with 


a change in the condemning point of sulphur from 
U.045 to 0.085%, and the majority report was adopted 
fhe noon: hour set aside for the discussion of subjects 
proposed by the members having arrived, i Was ab 
nounced that the subject of experieuce with conypound 
loconbetives would be taken up. 

Mr. S. M. Vauclain (Baldwin Locomotive Works.)—The 
ratio of compounds to simple engines is holding its own, 


Our experience since the last convention has led us to 
make what we think are useful improveiients in the 
detail of our system of compound locomotives. The 
cavity of the valve, leading from the high pressure tv 
the low pressure cylinder, has been enlarged with very 
beneficial results. The cylinder cock, has been done 
away with almost entirely, and we have substituted a 
plain cock for the low pressure cylinder and ordinary 
three-way cock for the introduction of live steam from 
one end of the high pressure cylinder to the inoperative 
end of the low cylinder, ther: 


y conducting steam to 
the low pressure cylinder. The apparatus is easily ap- 
plied. I think these engines are now hauling the fastest 
trains that are run in the Uulted States. About six 
months ago we addressed a circular to the users of 
compound engines asking them to let us know what the 
eng.nes were doing in the way of economy and cost of 
repairs. From those roads having the largest 
of compounds we seemed to get better results. We 
have several compounds running at 200 lbs. steam pre 
sure, and\their performance is alead of those engines 
running at 180 lbs. Instead of being afrald to carry 
180 Ibs., I would build boilers to run engines at 200 Ibs 
steam pressure. 

Mr. Lauder (Old think the past year’s 
experience this country has plainly about 
feeling among the railroad men that it is very much of 
that will compete service sucessfully with the sim 
engine. There have been a great many practical tests 


during the past year, that have shown varied results 
Some show fairly well for the compound; others show 
that there is no advantage in the compound engine. 
I have no data to present to the association; it is simply 
what I have observed. There has got to be saving 
enough in the fuel to compensate for the expense of the 
engine originally, and the extra cost of maintenance 
will something, matter what the parties 
may say. Whether we will get enough out of the sav- 
ing of coal to pay for these extras is, I believe, still to 
determined, But opinion that. compound 
locomotive is coming that will give us as good service 
as we can get from the plain engine, and will save a 
good round sum in the matter of fuel. The engine will 
have to be kept in good condition. I do not say any 
better than our present engines shou'd be; but the Little 
leaks and things we sometimes have will tell less with 
the simple engines than with the compound. 

Mr. W. 8S. Morris (Ches. & Ohiv).—The gentleman has 
expressed himself as believing that the time will come 
when have compound engine that would 
demonstrate positive value. think the time has 
already come when we have that machine. From the 
experience that have had with compound that 
are operating on the Chesapeake & Oh’o Ry. I judge 
this to be so. That engine has been in actugj service 
for two years. was made the 
Locomotive Works. have had comparison made with 


ten single engines on the same division. The mileage 
for the year 1893, made the compound was 14% 
greater than the average mileage of the ten s!mpile 
engines; the repairs were 80% of the average; the oil 
and waste consumed was 92% of the average; the 
fuel consumed was 84% of the average; the total ex- 
penses of the engine were 94% of the average, and the 
cost per mile run, in cents, was 83%. The days in the 
shop during the year were five as against an average of 
ten for the simple engines. In speaking of the crew 
the engineer states that he did not have any difficulty 
whatever running the engine any service which 
has been placed—that refers general freight service, 
local and through; and the firemen all seemed to like 
the machine for the reason that she burned less coal. 
The shop expense, though the average for the year was 
a lite less than the average for the ten, is about the 
same. We have had no occasion to shop this engine for 
any special repairs to the compound part. She was put 
in the shop for a tire turning after 14 months’ work. 

Mr. John Medway (Fitehburg).—A comparison be- 
tween a 21 26-in, and 31 « 26-in, compound engine and 
t saving in fuel by the compound engine, but this say- 
ing afterward entirely disappeared. The record was 
as follows: 


Oompound. Simple. 
Steam pressure 180 180 
19,366 
Miles per ton coal.......... 25.1 
per mile, cts.......... 2.75 


pound engines with the object of reducing the con- 
sumption of water. We have run them in fast freight 
serviee, The result shows a saving in coal, no greater 
repairs, and the engineers prefer them to the simple 
engines. Two of these engines, with 68-in. wheels, 
were put the passenger service, and when first re- 
ceived the consumption coal was greater than 
the simple engine. I took active steps to draft the 
engines properly, and now they are burning less coal 
than the simple engines, and give good results. I ean 
fully indorse the Baldwin compound engine more 
economical engine than the simple engine. We now 
have compound engines our line, which are 
decapods. 

The hour given the discussion compound 
engines having expired the regular order of business 
was resumed the reading the report Loco- 
motive Fire Kindlers,. 

The first business taken up at the afternoon session 
on Tuesday was the reading of the report on Exhaust 
Nozzles and Steam Passages. This report will be given 
in a following issue. 

The discussion was opened by Mr. Wm, Forsyth, one 
of the members of the committee, who said that the 
question what the real angle exhaust steam from 
a locomotive was, had not been determined carefully 
any experiment, and trying get they 
found a great difference of opinion. It would be a 
ereditable thing for a committee to make careful ex- 
periments and determine what this was, because it 
was of great assistance in designing locomotive stacks. 
If you have the angle it was an easy thing to get the 
stack pretty nearly right. 

Mr. D. L. Barnes.—Regarding the conclusions, it is 
noticeable, more than anything else, that this report 
quite against the long smokestacks, and decidedly 
in favor of the short smokestacks, Zerah Colburn, 
many years ago, found a short smokebox gave more 
vacuum than a long one. This test corroborates it. 
In the first conclusion we were not able to lower the 
exhaust nozzle enough past the lower limit, while 
were able to raise it so high that the vacuum was de- 
ereased; but with the apparatus we could not get where 
the vacuum decreased on the lower side. If the nozzle 
were lowered 8S ins. more, we would get a greater 
vacuum than is given in the tables, 

Mr. J. W. MeConnell (U. Pac.).—We are using the 
diamond stack on the Union Pacific. Our cylinders are 
eonstructed on a very liberal plan. On our 18-in, 
eylinders the exhaust is 8 ins. In diameter. On the 19 
and 20-in. cylinders the exhaust is 8% ins. We have 
a consolidation engine, with a~35% in. double exhaust 
nozzle, with a diamond stack. The boiler is 66 Ins. 
in diameter, and is so high that we cannot get a 
stack to exceed 4% ft. in length. On our passenger 
engines, 18 x 26-in. cylinder, our exhaust nozzle is 3144 
ins. double nozzle. We are running that up in the 
mountains, where the light, and supposed you 
have to run asmatler nozzle in light air than in a lower 
The result the diamond stack dollars and 
eents our has been that, 1890, hauled 
freight one mile with ton fuel, 
while 1888 hauled 260 cars with ton fuel; 
in passenger service, 1890, we hauled 119 passenger 
ears one mile with a ton of fuel and in 1893, 143 cars; 
in 1800 we hauled 2.590 tons of freight one mile and 
ISS, 2.757 tons, with one ton of coal; in 1890 our en- 
gines were all equipped with the extension front and 
straight stack; they are all equipped with the 
diamond stack; 1890 the expense handling cars, 
including expense motive power and car depart- 
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ment, was 3.17 cts. and 1893, 2.79 cts.; 1890 the 
passenger service was five cars train, and 
5.96 cars. The freight service has also increased—15.86 
train 1890; 17.12, 1893. Tonnage has 
increased, and we have saved in one year 87,000 Ibs. 
coal our diamond stack. Our flues were worn 
out faster with the extension front end. Our experi- 
ence has been that it is more economical, and that we 
get better results from the diamond stack than from 
the extension front end. 

Mr. Mitchell.—I think the combination the 
front end and the stack what decides the question. 
I have engines on our road with short front end, ex- 
tension 18, 24, and ins. They were originally 
ins., but have gradually been cutting them down, 

I think we get the best results with the 18-in. ex- 
tension. these engines originally had tapering 
stack, 5 ft. long. We have made a series of experi- 
putting various sizes liners until have 
obtained the best results with 13% ins. at the throat 
and ins. the top, ins. long. 

Mr. Miller.—During the year we have changed our 
stacks to three different patterns. We used the first 
pattern stack, Mr. Mitchell speaks of; was 
at the choke, 14% ins., and 21 ins. at the top, and 57 ins. 
in height. There was trouble about the engine steam- 
ing. had long extension and afterwards tried 
the short extension. The result was about the same. 
increased the size the stack where was choked 
down, mak.ng it almost a straight stack. We changed 
the length of the front end, and while it did not help 
the steaming as it should, it did hep the heating of 
steam pipes, and we have had better results from the 
short extension front in this respect. 

Wednesday’s Session. 

the opening the Wednesday morning session the 
report the Special Shop Tools was 
taken up. 

Special Shop Tools. 

The committee finds that while very few attempts 
have been made utilizing electricity the members 
motor means supplying power special 
tools, they have nearly all recognized the great ad- 
vantages derived from compressed air. Many have also 
taken advantage hydraulic power and simple and 
cheap methods have made plants of very considerable 
proportions with which much their work heretofore 
accomplished much expense for labor 
greatly cheapened and the length of time required to do 
certain work reduced over two-thirds. This power 
particularly applicable heavy hoists and for drop 
pits handling wheels under engines round-house re- 
pairs, etc. 

Much attention has been paid the working 
portable universal drilling and boring machines; they 
are, fact, indispensable the larger shops, and 
any shop that handles even few modern engines 
month, they can be made to pay largely. Some mem- 
bers have apparatus made them, but there are 
the markets several excellent portable drilling devices, 
some operated power from the shop shafting, 
shape ropes, sheave flexible shafts, etc., 
others driven steam compressed air. found 
that new locomotive cylinders can drilled and reamed 
the floor near where they are applied, faster 
and more accurately with good portable device than 
with most radial drill presses, and the heavy castings 
not have moved often under the drill 
press; all the heavy reaming for repairs, drilling out 
and renewing stay bolts, tapping stay bolt holes, and 
many other jobs formerly done hand. The means 
of conveying power to these drilling machines can also 
be utilized for cylinder bores, valve seats, planers, etc., 
and where ropes and sheaves are used connection 
with suitable snatch blocks the power 
can conveyed any desired point. committee 
recommends their adoption as a labor and time-saving 
device. 

The committee finds that the use convenient hoists 
is more general than they had reason to expect, yet 
they are means well introduced their merits 
as labor-saving devices demand. With safe and con- 
venient appliances for hoisting work lathes, planers, 
drill presses, large amount can saved not only 
handling and chucking, but the machines themselves 
ean be kept going more steadily and the risk of ac- 
cidents to employes greatly lessened. Compressed air 
being used large number members for this 
purpose connection with pneumatic cylinders their 
own which can gotten cheaply 
any shop. Others, by constructing suitable overhead 
ways, use differential safety chain hoists great ad- 
vantage and get all the necessary movement for taking 
work from floor, swinging into position for chuck- 
ing and handling, frequently dispensing with helper 
laborer the machines. Some members have cheap 
and convenient cranes at their larger machines, con- 
structed the shops odd times, which are at- 
tached either pneumatie chain hoists which work, 
heretofore very costly handle, easily placed 
position. These hoists are also used erecting shops 


and the yards for loading and unloading, and 
many larger plants compressed air used for raising 
cars, in removing trucks, applying wheels, ete. 

The possibilities good electric plant 
tion with large locomotive and car shops are very 
great; addition its use motive power for cranes, 
transfer tables, turn-tables, etc., may be considered the 
lighting of buildings and yards, welding, brazing, and 
other uses suggesting necessity 
ocours, 

Among special tools the possibilities well designed 
heavy turret lathes and heavy universal milling ma- 
chines and punching machines, designed to meet the 
requirements heavy locomotive shop repairs, make 
them the most important special machine tools 
considered equipping shop. The punching ma- 
chine particularly not generally used should 
repair shops. With proper punch and accurate 
templates, about two-thirds of the rough drilling in 
ear repair, and about all in tender and tank work, and 
very much bridge, roadway and miscellaneous work 
now drilled many shops, can punched great 
saving in time and allow the use of drill presses for 
needed work that cannot punched. 

The report was discussed by several of the members, 
nearly all whom spoke highly the advantages 
tools, but very few seemed have paid much 
attention to electric power driven tools. In respeci to 
this poiat Mr. Geo. Gibbs (Chic., Mil. & St. P.) stated 
that he thought there was some danger of compressed 
air being too extensively used. It had many adyan- 
bages, and, on the other hand, it was most expensive 
used any great extent. The ordinary air 
pump used was similar the Westinghouse pump, 
and practically used cylinder full steam for 
cylinder full of air compressed; in other words, the 
steam was not used expansively. It was conducted 
through a complicated system of piping, and the loss 
friction was heavy. Moreover, compressing the 
air the moisture was condensed, and unless the pipes 
were carefully protected there was trouble from 
ing in cold weather. The efficiency of the transmis- 
sion as a whole was probably not over 20%. Electric- 
ity, the other hand, had wider field application, 
with 70%. Nearly all large railroad 
shops had electric lighting plants, and these plants 
couid run small additional expense for attend- 
all day long, and supply current for special tools, 
such as transfer tables, hoisting and conveying ma- 
chines, staybolt cutters, thought that the 
electric motor would in many cases be found more 
economical, The greatest disadvantage was the compli- 
cation and delicate mechanism the motor 
Until lately the depreciation had been very heavy; but 
this condition being rapidly overcome, and the mo- 
tors now had very low depreciation. 

The next report taken up was that of the committee 
recommend standard method Conduct- 
ing Locomotive Tests. The system of tests was prac- 
tically the same that presented the committee 
the Am. Soc. E., which was published our issue 
May 19, 1892. 

The discussion was opened Mr. Barnes, who 
stated that attention should called the 
the report that: 

The consumption standard coal referred the 
dynamometer horse-power—that is, the power obtained 
trom the pull on the drawbar; first, because the dyua- 
monlveter horse-power is a correct average record ot the 


power developed; and, second, the useful work 
done by the engine. 


was easy see that this was not correct. Take, 
for example, the grades they had in the Black Hills, 
Mexico, and other places. Here the engine would pull 
cars and herself, but level road she would pull 
more cars. great percentage the total power was 
absorbed the engine itself the grade. That did 
not afford fair basis comparison. did not 
think the pull, standard, was good one 
for that reason. was only applicable where the en- 
were the same service and the same road. 
might used basis comparison under uni- 
form and equal conditions, and that only. station- 
ary engines used the term and 
that meant the efficiency the engine, the amount 
power that could turned into mechanical power per 
pound coal, and varied from 11%. The 
term used for locomotives should something like 
that. Nothing was said the report about the inter- 
nal friction the engine. The internal friction 
vary much and 4%, according the kind 
oiling. The friction driving axles would range from 
10%, and the internal friction was largely due 
the driving axle journals and crank pins. The other 
friction was small, where balanced valves are used. 
you took the dynamometer work, the uncertainty 
the internal friction came in. you took the indicated 
horse-power, the internal friction fell out. im- 
possible, found shop tests locomotives, 
maintain uniform lubrication, that you can com- 
pare one test with another, far friction 
was concerned. 
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Mr. Henderson (N. W.).—I see reference 
to the thermal unit test. I think that is really our best 
guide to determining the efficiency. We have a grade, 
say, 20 miles long, and wish to find out-accurately the 
amount of heat that is utilized in ascending that hill. 
cannot estimate the amount coal, because there 
may considerable difference the depth fre 
in the firebox at the beginning and end of ruy: but 
by means of the thermal unit test. working on the 
quantity of water and pressure, we can get the amount 
heat utilized. The report says: The quantities 
steam used by the various auxiliaries of the locomo- 
tive can determined noting the change weight 
of the engine standing upon scales while they are each 
in use under the usual conditions for known times. 
Similarly leakage of water and steam can be deter- 
mined. The quantities can then be deducted from the 
total water used." It seems to me that this is a crude 
way of getting at it. It is not an easy matter to ad 
just the scales that you can find small leak 
Ibs. Ibs. The least you can hope for 
weigh 100 Ibs. or 200 Ibs. The better way would be to 
catch the amount of leakage in some vessel of known 
capacity, and thereby determine the loss. 

Mr. F. W. Dean.—Our object in suggesting the weigh- 
ing was that many of the leaks are steam leaks, and, of 
course, they cannot be caught in a pail or vesse.. It 
seemed as if weighing was more convenient than any- 
thing else. The seale, if in good order, should be reall 


sensitive to 5 Ibs. 

The discussion was followed by a short recess, after 
which the report of the committee on Tire Treatment 
was read. There was no discussion of this report, 
which was made up largely of the various answers 
sent in to the committee’s circular of inquiry. 

Tire Treatment. 

The present practice was use shrinkage either 
1-80 1-100 in. per foot diameter for locomotive driver 
tires above 56 ‘ns. in diameter. About 66% of the mem 
bers did not think any increased shrinkage necessary 
account driver brakes. 

Concerning the thickness that tires should be con 
sidered safe at last turning, the committee finds the 
recommenda‘ions vary from 14 to 1% ins. for passenger 
service; from ins. for freight service, and 
from 1 in. to 1% ins. for switching service. After a 
careful consideration the committee recommends that 
the limit on passenger tires be placed at 1% ins. for 
last turning, and on freight and switching tires at 1% 
ins. The weight on drivers should not be considered, 
and no distinction made between engines equipped with 
driver brake and those that are not. The wear on 
tires should not exceed 44 in. in depth before turning 
on road engines, and “ in. in depth for switch engines. 

The noon hour having arrived the discussion on com- 
pound locomotives, which had been progress the 
Tuesday's session, was continued. This discussion 
brought out considerable additional evidence in favor 
of the compound locomotive and very little evidence 
it. Perhaps the most interesting testimony 
was given by Mr. Wm. Forsyth (¢., B. & Q.), who 
“ated that his experience with compound locomotives 
vas limited to few engines. but extended over a long 
period of time. His conclusions in general were that 
the repairs of a compound engine, when properly con- 
structed, should not be greater than those of a simple 
engine, and the economy in coal should be a clear sav- 
ing. The principal trouble had was with the piston 
breaking in the cylinder. He thought that this trouble 
had been general with most large eylinders, It was 
difficult get snap ring good iron and proper pro- 
portion, which would retain its spring and hold the 
packing tight. It sometimes broke and sometimes cut 
the cylinder. objection was the difficulty 
handling, which was the fault of the starting gear. 
The engineer in running onto turn-tables finds he can- 
not handle readily the simple engine. His 
company was pleased with the Richmond compound 
steep grades. It had the advantage that it allowed you 
to turn the engine into a simple engine and overcome 
the objection the Lindner gear, using live steam 
the low pressure cylinder, when hauling heavy 
trains on grades. 

The discussion was followed by the report of the 
committee on the Cost of Maintaining Locomotives. 


Cost Maintaining Locomotives. 


The special feature which the committee was ap- 
pointed investigate was the comparative cost 
maintaining locomotives built contract shops and 
figures were rece.ved from the members, but the gen- 
eral opinion seemed that the contract built en- 
gines were the most costly maintain. This was 
borne out the information received from companies 
which had kept records this character. Figures fur- 
St. Paul Ry., showed that cost repairs eight con- 
tract engines and six home built engines 
period months were 2,028 cts. and 1.155 
respectively, per Similar figures 
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were furnished Mr. Rhodes, the Chicago, 
mogal engines, nine built by contract and nine built at 
the railway shops, were 5.26 cts. per mile for the com- 
pany’s engines and 5.47 cts. for the contract engines. 
From these figures and the general tenor of the replies 
received to its inquiry the committee is of the opinion 
that on the average the workmanship in railway shops 
is better than in contract shops, and that, consequently, 
the repairs railroad built engines are less for the 
few years their existence than the repairs those 
turned out of contract shops, even when the latter are 
built under thorough inspection. 

There was no discussion of the report and the reading 
of the committee reports being finished the convention 
proceeded the election officers, for the ensuing 
year. The following were elected: President, Wm. 
Garstang; First Vice-President, Blackall; Second 
Vice-President, R. H. Soule: Secretary, Angus Sinclair; 
Treasurer, O. Stewart. 

The report of the committee on subjects was then re 
ceived and the convention adjourned. The following 
eleven subjects were submiited for investigation by 
committees and to be reported upon at the next annual 

1. Stacks, Smokeboxes and Exhaust Nozzles. 2. Loco 
motive Fire Kindlers. 3. Shop Tests of Locomotives 
4. A Decimal System of Gages for Thickness of Sheet 
Metal, Tubes and Wire—the committee to confer with 
manufacturers and others, and to submit a practicable 
system for adoption by the association. 5. The Utiliza 
tion Railway Scrap Material, and best method 


handling the same. 6. Causes of Bulging in Firebox 
Sheets. Best Materials for Boiler Tubes and Speci 
fications for the same. 8. Piston and Piston Rod 


Fastening, with special reference to pistons of large 
diameter and light weight. % Proportions for Riveted 
Joints Representing Approved Practice. 10. Wear of 
Driving Wheel Tires Affected Weight upon Them. 
11. Pneumatic and Electric Transmission of Power in 


Railway Shops. 

annual meeting was held at the Cataract House, Ni 
agara Y., June 25, with unusually 
large attendance, the number being about 350 in all. 
A special train with about 250 members and guests, 
including a number of ladies, left New York at 8:30 
m., June 19, the train being provided the courtesy 
of Mr. Theodore Voorhees, M. Am. Soe. C. E., and Mr. 
Rollin H. Wilbur, General Superintendent of the Le 
high Valley R. R. li was made up of a smoking car, 
seven Pullman cars and a baggage car, and was run 
as a double header over the mountain division. The 
trip was a delightful one, and although the tempera 
ture was decidediy warm the breeze and occasional 
cooling showers kept from being oppressive. After 
the climb up the Alleghenies from Mauch Chunk, a 
stop minutes was made Glen Summit for din 
ner, and the train then followed the steep and winding 
track descending the western slope into the Wyoming 
valley, the city Wilkes Barre being visible 
below. For freight traffic there is a separate line 
known as the mountain cut-off. The same enginemen 
run continually on this division and become very 
form speed. The track good, and well maintained, 
with heavy rails spliced by six-bolt angle bars with 
nuts and Excelsior nut locks on the inside of the rail. 
The rails have the ends cut at an angle of about 45 
but the clicking is about the same (as would maturally 
be the case) as with square end rails with similar 
splice-bars, showing that it is not the gap between the 
rails which causes the shock; as has often been pointed 
out. The ballast is largely of cinders, but is not very 
dusty. From Van the route was over the new 
Hine of the Lehigh Valley R. R. to Buffalo and Niagara 
Falls, described our issue June 21. Supper was 
served from the buffets in the cars, and the train 
reached Niagara Falls at about 11 p. m., where omni- 
buses took the party to their quarters at the Oataract 
House and the International House, which are only 
separated by a side street. 

The first meeting began pretty promptly Wednes- 
day morning, June 20, with the President, Ool. W. P. 
Craighill, the chair, and fewer than past presi- 
dents on the platform (Messrs. Geo. S. Greene, Wm. 
Worthen, Don Whittemore, Horace Keefer, Wm. 
Metealf and Mendes Cohen), while there was a large 
and representative attendance. 

The first paper was on ‘“‘ The Quality of Water Sup- 
Mr. John Hill, Cincinnati, discussing 
the questions of water pollution, diseases resulting 
therefrom, methods prevention, and other matters 
relating to water supply from a sanitary point of 
Mr. Desmond FitzGerald opened the discussion, 
stating that while few years ago the principal matter 
considered and investigated in connection with water 
supply was the quantity water, now consid 
ered still more important investigate the quality 
the water and take steps secure, far pos- 
sible, immunity from communicated impure 


view. 


water. Aeration cannot be taken as applicable in every 
case for the purification of water, but must be stud ed 
in connection with each particular source of supply It 
is well to provide greater storage capacity than would 


h a period of 


be merely sufficient to carry a city throu 


drought, so as to allow some time for the purification 
of water by settlement and exposure, instead of going 
directly to the supply system in time of emergency 
Mr. Worthen stated that at Sou hamyprion, N. Y¥., he is 
going to aerate the water in tanks with 100 Ibs. air 
pressure above the water, but cannot tell the results 
until the water is In use, or, in other words, until he 
has practiced on the people. He does not believe much 


in the d 


cept as something to fall back on, and as bacteria are 


much less dangerous to healthy people, he considers it 
well to look to the general health as well as to the 
water supply 

The next paper was on “ The Sewage Disposal Works 


of Chautauqua, N. Y.."" by Mr. W. B Landreth, «a 


plant which was fully deseribed tn our issue of Sep:. 21 

‘There was no disenssion Mr. Geo. Wilson 
then read paper Sandrock Sewers 
Paul, Minn s ving the 1 s for wers, wut 
supply and telephone subwavs j 

Peter sandstone jor sandrocky). An abstract is given in 

thecher eolumn Hle stated in » questions 
ven 1 is provided by vs 
covers, 24 Ins. diamete wl to 
and pierced with 60 holes %-in. diameter. Mr. J. 1 
Finning said that similar works at M nnewpolis, dis 

charging below e Falls of Antt hav 
strong through draft which provides ventilari lal 

were excavated for saw mill turbines, the 

ing lined with timber \ the erosion 

soft sto Mr. Wh re po 1 ou 

ck abrades very rapidiv, as at be above 

that it will probably be ne ssarv om the 

future to line the entire tunnel instead of th invert 

only, and Mr. Wilson said that this had been provided 

for in the design 
The paper by Mr. John R. Freeman on “Hojsting 
pparatus of the Canal Headgates y 


A 

N. H.,"" brought out considerable 
commenced with sluice gs 
with the formation and pe 
Herschel did not think 


& water power cana! on rollers, abthough the arrange 
ment answers well for navigation eanais, such as the 
Mane} canal, Where Sconey’s gates are used. He 
thought it better to have the gate fitting flat on a flat 


sill than to have a miter sill, and did not approve of 
much elaboration provide for hosting man 
power when there is water power continually avatlable 


He had bui't a gate 14 7 ft., with no water on the 
down-stream fall, whieh could be (very slowly) 
by one man with one hand Mr. rald sa 

had built gates 4 % ft. several vears ago at the Ct 


terfield reservoir, Boston wuater-works, mak'ng them 
almost absolutely watertight by brass sliding on brass 
and he thought that insufficient power had been pro 
vided at the Sewell’'s Falls works. Mr. Fanning de- 
scribed gates 6 10 ft., with sils 16 ft. below crest of 
dam, built by him ten years ago, and running on eight 
sheaves at each side, the sheaves being set into the fall 
of the gate. Ineli: id the jamb 
made a watertight joint when the gate was thoroughly 
closed. Mr. Worthen deseribed an arrangement used 
by him like a huge hollow bath plug, 8 ft. diameter. be 
ing an 8-ft. pipe fitting vertically o the beveled edge 
the opening and raised and 

ing over a differential pu ley; this was operated under a 
head of 25 ft. Mr. Keefer said that a similar plan but 
with square holes and inverted pyramid-shaped valves 
built up of oak was designed for the Welland canal 
locks when it was orig:nally proposed to build the locks 
of stone instead of timber. Mr. O'Rourke 


“1 falls on the gate 


1 by chains pass 


in discuss 


ing the relation of anchor ice to the operation of valves 
and gates, stated that in putting in the pile foundations 
for the Wisconsin River bridge during the winter, with 
the river entirely frozen over, but flowing rapidly under 
the ice, it was found on cutting off the piles below 
water that they were thickly coated with ice, which he 


attributed to the coldness of the piles. Mr. Keefer s.1 
that anchor ice consists of the needles of crystallization 
kept apart by the motion of the water by wind « 

rent, and these form slush ice, which, ‘n 

rence, will flow under the surface ice, adher 
and growing downward so as to form a 
dam. The ice will also adhere to the bottom of 
river depth ft., rising broken off 
or otherwise. The session then adjourned. 

At the afternoon meeting a large number of papers 
were disp ysed of, there being little discussion, as a rule 
although no attempt was made to rush through the 
program check discussion. Abstracts were first read 
of two papers on similar subjects: ‘““Notes on Wire Rope 
Tramways,’ by A. C. Savage, and “Steam and Electric 
Cableways for Logging and Canalboat Towing,” 
Richard Lamb. Mr. paper described methods 
hauling logs from the place where cut 
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and wound 

of anchor ice. Mr 

irry sluice gites of 
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which transports them the The advantage 
the electric system devised by him and in use in 
swampy districts, is that he can get the power at what- 
ever point he wants it. Mr. Miller did not think it 
correct that the one-span steam cable- 
way is being abandoned, and he knows its use to be 
extending, the South. The system 
operated in a circle, one end of the cable being shifted 
and forming the radius. The pull-boat system has 
limit of about 3,000 ft. in length. He thought Mr. 
apparatus capable wide application. ‘The 
paper on Oippoleti Trapezoidal Weir’? was not 
discussed. This weir is designed to simplify the hy- 
formula used, and has the sides sloping outward 
section. A paper entitled “A Few Remarks about the 
Niagara Gorge’? was then read by Mr. L. L. Buck, in 
wiich he estimated 4,000 years as the time required to 
eut back to the present position of the falls, by erosion 
the softer strata and breaking off the harder top 
Mr. Garrison thought this old figure 4,000 
years should not be accepted, as to obtain it we must 
assume the conditions uniform for 4,000 
which assuming good deal. According 
Sir Charles Lyell’s opinion the gorge was due to a 
fault In the geolog'eal formation, and traces had been 
found river course through which the water ran 
before it ran through the gorge. The Grand River 
falis In Labrador have a gorge 20 miles long in very 
hard rock. Another member pointed out that Sir 
Char'es Lyell had estimated the time for cutting the 
gorge at 100,000 years, while later geologists have re- 
duced th's estimate to 10,000 years and less. Mr. Fan- 
ning said that the Falls of St. Anthony, on the Mis- 
the soft sandrock receded 100 ft. per year, 
until protected by a timber apron. 

A brief but very interesting paper on ‘The Form of 
Raltlway Excavations and Embankments,"’ was then 
presented by Mr. D. J. Whittemore, in which he ad- 
vocated rounding off the top and bottom corners of 
ents and fills, paving the ditches and sodding the 
slopes. We belleve the Southern Pacific Ry. follows 
out the practice of rounding off the top corners of Its 
fills. As Mr. Whittemore pointed out, this is the 
material which has to be continually removed by the 
ditching train, and is thus charged to maintenance, 
while the extra cost in first construction would be 
saved in one year’s maintenance. This matter ought 
properly put before the directors the en- 
gineers. Mr. Cohen thought that in this country it 
would be practically impossible for many roads to 
go to the expense of sodding in first construction. Mr 
Crowell considered that ditches are often built along 
the top edges of cuts when not necessary, and are 
often too deep, keeping the material of the cut wet. 
As to the expense, while it is true that many roads 
have not the money in hand to do sodding and slope 
paving in first construction, that does not affect the 
question proper practices. Mr. Fitzgerald referred 
to the common requirement of 9 ins. of loam for seed- 
ing sodding, but considers ins. necessary. 
Mr. Reed referred the practice the Lake Shore 
& Michigan Southern Ry., in regard to slopes, while 
eutting down its grades. Abstracts the papers 
“Brafford’s Ridge Tunnel,” by C. W. Stanford: 
Campbell and T. A. Abbot, and “Friction Rollers,’’ by 
Cc. tL. Crandall and A. Marston, were then read, with- 
out discussion, and the session adjourned. 

At the evening session the annual address was read 
the president, Col. Craighill, the subject 
chosen being our coast defenses. He pointed out that 
however heavily ships can armored, land forts can 
always be still more heavily armored, while guns of 
the same size can be more cheaply mounted and more 
readily used land battery than floating bat- 
tery. ‘In warships themselves the gun always has the 
advantage over the armor, and the shipbuilders can 
only attain certain degree protection armor 
relative to the carrying capacity of the vessel. In 
fact. thought possible that the future the ship 
armor may be very considerably lightened and more 
and heavier guns mounted, approaching to Admiral 
Farragut’s idea rather than 
We must not rely entirely upon our navy and the 
militia, but must provide coast defense works. He 
referred the importance inland waterways, such 
as the Atlantie coast line canal, a Lake and Missis- 
sippi canal and an enlarged Erie canal, and be also 
strongly urged the well commercial 
importance the Nicaragua canal, and the importance 
having under the control the United States, 
which proposition was received with loud applause. 
The address was followed by a general statement by 
Dr. Coleman Sellers, dealing with the history and de- 
velopment of the great Niagara Falls water power 
system now being completed, for utilizing the im- 
mense power the falls, and this was followed 
more detailed description the works, the machinery 
and the plaut generally, Mr. Brackenridge 
and Mr. Sellers. The work has been fully described 
in our columns. 

21, the morning session was 
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called order with commendable promptitude, and 
the first paper presented was Pulp Mill 
the Cliff Paper Co., Niagara Falls,” Mr. 
Johnson, and was listened to with considerable in- 
terest. In the discussion Mr. Herschel stated that the 
paper showed the tendency of engineers to carry out 
investigations and to carry the results of their figures 
into practice. did not know any other case 
where, this mill, the required the 
iuachinery to turn out a certain amount of product 
per cubic foot water used, and this case the 
machinery had practice more than fulfilled the re- 
quirements the specifications. Mr. 
ferred tests made the water used and the product 
turned out at flour mills and sawmills at Minneapolis. 

A brief abstract of a very excellent paper on ‘Rail- 
way Signaling and the Block was then read 
Mr. dealing with the history and 
development fixed signals and block working, and 
also with modern practice this direction. 
ferring the lock-and-block system, said that the 
New York Central R. R. stands ahead of any other 
railway in the world in the extent and completness 
of its equipment with the well-known Sykes 
lock-and-block system. This statement, coming 
from an English engineer of such extensive expe™ence 
in signaling and railway work, naturally caused some 
surprise well pleasure the audience. ab- 
stract given another column. The was 
opened by Mr. Crowell, who referred to the Kinsmen 
system by which the brakes are appli: 
the event engineman running past signal 
but Mr. O’Donnell poiated out that tris 
would practically necessitate abaadoning distant éig- 
nals, as such signals are allowably passed ac Cenger, 
while Mr. Wallace, of the Illinois Ceniral R. R., re-mted 
out that while the cost equipment cach 
might be small, yet it would be considerable when ap- 
plied to all the engines of the road, which would be 
necessary, as uny one engine may be run over any part 
of the road in an emergency or in going to the sh ps, etc.. 
while the engines of foreign roads running over the 
road would also have similarly equipped. Mr. 
Prout referred to the use of automatic signals having 
the normal position track blocked, and Mr. Wallace 
stated that in regard to automatic signals so arranged 
there would serious interference with traffic, 
used for high speed service. The Hall automatic sig- 
nals the Central have the normal po- 
sition at track clear, but will go to track blocked in the 
event of a switch being left open, a rail breaking or a 
battery failing. The track used and traffic 
passengers was handled the time the 
Columbian Exposition with failure the signal 
which track clear was shown when track blocked 
should have been shown. considered the system 
quite satisfactory, but a member raised the objection 
of ice or wet snow sticking to the glass so that the 
color cannot seen while there position give 
the engineman any indication. Mr. Wallace that 
the Hall signal had been adopted for economic reasons, 
as being less costly in maintenance than the automatic 
electro-pneumatic system with semaphores, and the 
disk signal has the this case being 
(by day) easily from the absolute block 
manual signals used at junctions and crossings. Mr. 
Tratman referred the Black mechanical 
system used the Manhattan Ry., and the 
train dispatcher block system which the 
ete.), but from the dispatecher’s office to each block (as 
matically stopping trains block signals about 
par with devices for operating switches from the en- 
gine. also called attention the English practice 
preceding signalman the clear but 
station blocked,” indicating that there train the 
station, thus permissive element, which 
has led numerous accidents, and Mr. ex- 
plained that the Board Trade endeavoring se- 
the abolition this practice. The discussion was 

The meeting then proceeded carry out the exceed- 
ingly clumsy arrangement selecting members for the 
nominating committee, required the constitution, 
and the president called attention the 
actual importance the matter, the prevailing idea 
humorous performance. 

the afternoon the party crossed the Canadian 
side the river and took special cars the electric 
line the Niagara Falls Park River Ry. Co., going 
the power house, and then along the bank 
the river Queenstown, where the line descends 
steep grades and sharp curves the steamboat 
This line miles long, and will eventually 
miles long. double track, standard gage, and laid 
out with view showing the scenery. The bridges 
are steel masonry abutments. The ruling radius 
curves 100 ft., and the maximum grades are 
5.7%, while the descent the wharf Queenstown 
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330 ft. 7,250 ft., 4.4%. The track 
steel T-rails, with four bolt angle bar joints and ties 
spaced ins. stone ballast. Curves and 
exposed sections are protected inside iron guard 
rails and outside wooden guard faced with angle 
iron. The hydraulic plant designed 3,000 HP., 
but present only 2,000 HP. developed, being pro- 
duced by two American turbines working under a 
head ft. The electric the main power 
house the falls three Thomson-Houston multi 
polar dynamos 200 K.-W. each, while Queens 
town there plant 268 K.-W., run 
steam power supply current for the steep grade 
terminal, which more economical course than the 
transmitting of the large excess volumes for an hour 
two from the main power house 
distant. The line wired for motor tons 
each, the feed and trolley wires being carried 
wooden poles, except within the park where steel 
poles are used, each surmounted cluster five 
incandescent lights. Some the cars have cross seats, 
white others have two longitudinal seats, one rather 
higher than the other, and both facing the river. The 
line was located and built under the direction of Mr. 
Jennings, Am. Soc. E., Chief Engineer. 

From Queenstown some the party returned the 
while others crossed the 
Lewiston the Toronto steamer and 
took the observation cars of the New York Central 
the east side the river, getting ex- 
cellent view of the wild scenery of the gorge below 
the whirlpool. the evening there was dancing 
the International Hotel, and the park gates were left 
enable visitors view the rapids 
light. 

On Friday, June 22, a large party took special 
electric cars on the Niagara Falls & Suspension Bridge 
proceeding the power house the Niagara 
Falls Power Co., and examining the power house. 
wheel pit. ete., all which have been recently 
described and illustrated our columns. Thence 
snecial train took the members for trip over the 
Niagara Junction Ry., incident which was 
excellent view race between two passenger trains 
the parallel tracks the New York Central 
and Grand Trunk Ry. After an inspection of the 
dock or pier, and the buildings being erected for the 
Pittsburg Reduction Co.’s plant, the party proceeded 
the model town laid out for the industrial 
population which the manufactories will call together. 
After elaborate lunch the store and 
sembly room, the party visited the cottages (designed 
by McKim, Mead & White, of New York), and the 
sewage purification works, the sewage being treated 
the chemical precipitation process. The land 
drained and the water collected well 
to the river. The sewerage system leads to the dis 
posal works, and the sludge used the land. The 
streets have telford-macadam paving, and have side- 
walks. turfed spaces and shade trees. 

The party then returned the train and proceeded 
the works the Niagara Falls Paper Co. (recently 
our columns), which are turbines 
in the same way as the Power company’s plant, with a 
tunnel discharging into that the latter company. 
There are now service three Geyelin-Jonval 
turbines running 260 revolutions under head 144 
and each 1.100 the plant 
buildings are quite and are equipped with 
machinery the latest designs, including ten 
grinders 275 HP. each. and paper machines the 
and Fondrinier tvbe, one the latter making 
paper inches wide. The paper machines are said 
the largest the world, having capacity 
tons finished paner per dav. but are informed 
that the mills Rumford Falls, have equal 
capacity product. From this the party re- 
turned the electric Ningara Falls, after 
interesting and excursion. 

June 23, business meeting was held 
the morning, Mr. Vice-President. the 
chair. ballot members for the nominating com- 
mittee was taken. and follows, according 
the geographical Clemens Herschel: 
The amendments the constitution were then taken 
and several were referred committee 
appointed the president and report the 
further amendments. All the proposed amendments re- 
lating strik'ng out the grade Subscribers will 
letter ballot, and was pointed out that there are now 
members this grade, which was originally pro- 
vided for when was thought that other societies 
would with the main society. regard the 
references given applicants for membership, the 
change prevent the trouble formerly experienced 
from applicants giving the names persons who 
inquiry were found know but the 
cant, even opposed his election’ There was 
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some discussion the publishing the names 
referees the blue list ballot, but was finally de- 
that they should appear one other. This 
matter will go to the committee. The disputed point as 
to the secretaryship was discussed at some length, it 
being generally agreed that he should be elected by the 
Direction and not the society large; but 
there was a difference of opinion as to whether or not he 
much has represent the society its general 
executive officer headquarters, besides attending 
business matters, and as the business and clerical work 
should largely be attended to by the assistant secretary, 

was considered advisable that the secretary should 
corporate member. was voted that this matter 
should be sent out at once for ballot, so that the vote 
may govern the next secretaryship, but it is doubtful if 
the rules of procedure w ll admit of this. In any case 
he shouid be appointed by a majority of the Board of 
Direction, and not majority quorum that 
board. the amendment regard nominations 
for officers it was objected to the proposed plan that it 
would make the Board Direction too much 
perpetuating body, and Mr. George Morison proposed 
plan based upon that which the alumni 
of Harvard College elect the overseers of the college. 
There would be a committee on suggestions which 
would send out list members for election, 
accompanied by a blank ballot, on which each member 
fill out one name for each office. this 

the membership large would have voice the 
selection officers, and while the matter was referred 
generally to the committee 't was voted that the meet- 
‘ng expressed its approval the general principles 
the plan proposed Mr. Morison. 

Votes thanks were then passed the 
Construction Co. and allied companies, to the general 
and local committees arrangements, the electric 
railway companies, to Mr. Voorhees for his assistance 
connection with the trains, and also the 
officials of the Lehigh Valley Ry.. New York Central 
Ry.. Grand Trunk Ry., and the Niagara Navigation Co. 
for special courtesies in transportation. The business 
meeting of the convention then final'y adjourned. In 
regard to the arrangements special credit is due to the 
local and its chairman. Mr. Bracken- 
ridge, for the very complete arrangements and the thor- 
eugh way in which they were carried ont and the eom- 
fort and pleasure of the visitors attended to. 


In the afternoon the last meeting for the presenta- 
tion papers was held. Professor Langley presented 
brief report progress from the sub-committee the 
committee on uniform tests of material, describing the 
preliminary steps thus far taken. Mr. Fitzgerald, for 
the committee on badges, stated that a number of 
designs had been prepared, but it had been decided 
best to leave all emblematic designs off, and to use 
only the words “American Society Civil Engineers, 
Founded The badge would the present 
form but slightly longer, and of blue enamel and gold 
present, that would easily recognized 
by those familiar with the present badge. The dis- 
cussion on “Railway Signaling’’ was then continued, 
Mr. Crowell describing the Kinsman automatic system 
(as experimentally use the Chicago, Milwaukee 
St. Paul Ry.), which claimed could 
with or without visual signals, and he made light of 
the trouble equipping engines, comparing this the 
trouble of car couplers. This, however, was not a fair 
comparison, couplers can changed few 
minutes, while not possible apply the Kins- 
man appliances strange engine from another 
division from foreign road. Mr. briefly 
alluded the difficulties which would necessarily arise 
switching operations and thought that used 
all might adjunct the ordinary signal 
system. Abstracts were then read the papers 
“The Load Line Telephone Exchanges,’’ 
Abbott, and “Removal Rock Depth Feet 
Below Mean Low John Bensel. dis- 
cussing the latter paper, Mr. Cummings re- 
ferred the Lobnitz machine 
one of which has now been built for government ser 
vice Troy. also referred the dipper dredge 
designed to work to 46 ft. of water in Montreal Har- 
bor, but Mr. Geo. Greene, Jr. ,did not think this 
latter had been worked greater depth than ft. 
Mr. Garrison presented abstract his paper 
“Testing Building Stones,”’ describing shearing tests 
rectangular instead cubical blocks. did not 
think lead bearing plates were satisfactory testing 
but admitted that had not tried them. paper 
Condensation Cast Iron was 
read by Mr. W. J. Baldwin, and a paper on “The 
was then read Mr. Guilford Smith de- 
scribed few words the plan establishing travel- 
ing carried out under authority the 
state and referred the advantages 
thus within the reach engineer stationed away 
from the centers civilization. The meeting then 
adjourned. 
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In the evening there was a reception, which was 
very largely attended, and which was followed by 
dancing and supper, the whole affair being exceedingly 
well managed and very enjoyable. 

On Monday, June 26, a party of about 270 members 
and guests left Niagara Falls for Lewiston, 
the New York Central R., and taking the 
Niagara Navigation Co.’s steamer “Ch'ppewa,”’ they 
were landed in Toronto at about 1 p. m. The party pro- 
ceeded directly to the Queen's Hotel. where they were 
entertained luncheon, the guests the 
An address of welcome was delivered by the Mayor, 
and was responded Mr. Macdonald, 
Vice-President of the society. After lunch, four 
trains electric cars (each accompanied two 
the city’s military-looking policemen) and the directors, 
private car the Toronto City Co. 
conveyed the party about the city and suburbs. The 
cars eventually landed the visitors at **The Hall,’ the 
residence Sir Casimir Gzowski, Am. Soc 
(. E., where they enjoyed the social pleasures of a 
xarden party, after which they were taken by the 
electric cars to the station. Here a special train of 
the Grand Trunk Ry. was in waiting to carry them 
back to Niagara Falls, which point was reached ar 
about 10 p. m. On the following morning the special 
train for New York and Philadelphia, over the Le 
high Valley R., was readiness the station, 
and by it the most of the members journeyed home 
ward. Thus ended one of the pleasantest and most 
largely attended conventions in the society's history 


meeting on June 16 Mr. W. ©. Furber gave a very fully 
illustrated description of **The Engineering Features of 
the Harrison Building,’”’ illustrating his remarks with 
large drawings the building, and details its con- 
struction and ornamentation. In erecting the building, 
the entire framework of iron was first put in place, 
and the walls of each story were built on the frame 
independent the walls below. 

Mr. Benj. Franklin read a discussion of Mr. Scher- 
paper the the Delaware 
River which was presented the 
meeting May 19, prefacing his remarks explain- 
ing that the discussion had been prepared jointly by 
Prof. Haupt and himself. 

The improvement the channel front the harbor 
will cost the government about $3,500,000 for excava- 
tion, and the city about $8,000,000 more for advancing 
the piers the new lines the Secretary 
War. 

Mr. Schermerhorn’s conclusion that the Delaware 
River is not a silt-bearing stream, and that, conse- 
quently, properly located artificial channels would re- 
main permanent depth, appears erroneous, be- 
cause, in the first place, the section, as proposed to be 
built, not the normal one 55,000 sq. ft.; secondly, 
because the dredged channels, which have been so often 
reopened, not maintain themselves matter 
fact; and, third, because the visible appearance of the 
water gives every indication its being charged with 
silt. 

not the small ratio fluvial tidal water that 
determines whether a river is silt-bearing, so much as 
the character its bed the geological formation 
through which it flows, and as the Delaware’s bed is 
alluvial and readily abraded the ordinary currents, 
evident that permanency result can best ob- 
tained by regulating works, and no dependence can be 
placed upon dredging without such auxiliary structures. 

the conclusion Mr. Franklin’s remarks Prof. 
Haupt stated that view the great expense in- 
volved was important that the plan thoroughly 
digested, and showed by diagrams and figures that the 
total normal cross-section, designed the Board 
of United States Engineers of 1888, would be located 
between the pier head lines, and that the modified 
proposition build open piers would, consequence, 
largely increase the sectional area and reduce the ve- 
locity the currents, whereby their ability scour 
diminished least 40%. The compensation 
for this enlarged section would take place the nav- 
igable stream the eastward the center and would 
amount shoal not less than ft. height 
by about 800 ft. in width of section, thus reducing the 
required navigable depth mean low water from 
to about 16 ft., and rendering constant dredging nec- 
cessary. 

As it was suggested that the vessels in the docks 
would act substitute for solid piers, Professor 
Haupt objected that the currents would scour out deep 
pockets under them, and this material would dropped 
adjacent the stream itself, making the 
bottom humpy and requiring additional 
was thought unwise expect the vessels 
the work of a permanent structure. 

Secy. 

ENGINEERING ASSOCIATION THE SOUTH.— 
the meeting June 14, the resignation Prof. 
Olin Landreth, who has accepted the Chair Civil 
Engineering Union College, Schenectady, Y., was 


presented, and in accepting the same the followin 


on was adopted: 

“Resolved, That ih accepting the resignation of Prof. 
(.in H. Landreth, the association appreciates the fact 
that it loses a member to whom it is indebted for the 
inital labor which was essential to its creation and for 
efficient services as secretary and member. We feel 
confident that the sime energy and discernment which 
he has displayed in the discharge of his duties to this 
association t coumnunity will insure success in 
his new fi wish him well.” 

It was decided to adjourn after this meeting until the 


reguhir meeting in September next The paper of th 
evening entitled, A Sketch of a Modern Blast Furnas: 
Stack,"* by Mr. A. Porter Gaines, su endent of the 
Cowan Division of the Tennessee KR 


(o., Was read by the S etary rh ‘ 

struction of a modern stack is a round sheet iron shell 
somewhat in the form of a truncated co 
at the base, which is the 


supported 
Widest part, by columns. 
This shell is lined with fire-brick. havi: 


ig a packing 


space of 3 to 5 inches between the shell and the br 
Which is filed with some light loamy material. 
points of difference are the dimensions of this shell, the 


height, diameter, distance from hearth or bottom at 


which shell shall be supported and interior shape or 
lines as given by fire-brick lining [ miditions gov 
erning the dimensions are chiefly the character of the 
stock (fuel, ore and flux), and the volume of the blas 

Modern practice is towards large outputs and the dimen 
sions are as large as these conditions will admit. The 


interior shape is more or less in dispute among furnace 
men. It is largely theory as to the mechanical arrange- 
ment and chemical changes that material undergoes in 
the stack, so necessarily it follows that there would be 


more or less differ 


‘nce as to the interior arrangement of 
furnace to obtain the best results The conditions are 
so different in different localities, that it is questionable 
whether there will ever be any spec fic lines found that 
will give universal si 


ss. Although there have been 
ined from the modern blast fur- 
nace stack, both in fuel consumption and output, still 
it is far from having reached its full development. In 
the discussion which followed, Mr. A. H. Wood, called 
attent.on to the fact that the output of the furnace at 
Cowan had been abmost doubled recently by changihg 


the “‘lines,”’ by closer attent 


wonderful results obt 


ion and heavier driving than 
formerly, and that the output other furnaces this 
company had been largely increased by heavier driving 
only, without change lines. Major Lewis suggested 
that this increase was at the expense of the quality of 


the fron, but this assertion was denied by others. 
Hunter McDonald, Secy 


AMERICAN ASSOCLATION FOR THE ADVANCE 
MENT OF SCIENCE.—The 43d annual meeting of the 
association will be held at Brooklyn, N. Y., Aug. 16 to 
23. Vice-President Mansfield Merriman, head of the 
section of Mechanical Science and Engineering, will 
deliver an address Aug. 16 on “The Resistance of Ma 
terials under Impact,’’ and a number of papers will 
be read and discussed at the following sessions on 
Aug. 17, 18 and 20. 

SOCIETY FOR THE PROMOTION OF ENGINEER 
ING EDUCATION.—The first annual meeting of the 
society will be held at Brooklyn, N. Y., Aug. 20 to 23, 
in conjunction with the meeting of the American Asso- 
ciation for the Advancement of Science. The program 
comprises a list of 25 papers to be read and discussed, 
and can be obtained from the Secretary, Prof. J. B. 
Johnson, Washington University, St. Louls, Mo. 


COMING TECHNICAL MEETINGS 


CIVIL ENGINEERS’ CLUB OF CLEVELAND 

July 3. Secy., F. C. Osborn. Case Library Building 
ASSOCIATION OF CIVIL ENGINEERS OF DALLAS. 

July 6. Secy.. E. K. Smoot, 803 Commerce St. 
TECHNICAT, SOCIETY OF THE PACIFIC COAST. 

July 6. Secy., 0. Von Geldern, 719 Market St., San Fran- 

cisco. 
NORCHWEST RAILWAY CLUB 

July 10. Secy., W. D. Crosman. Ryan Hotel, St. Paul 
DENVER SOCIETY OF CIVIL ENGINEERS. 

July 10. Secv., F. E. King, Jacobson Block. 
NORTHWESTERN SOC'ETY OF ENGINEERS 

July 10. Secy., D. W. MeMorris. Burke Blk., Seattle, Wash 
WESTERN SOCIETY OF ENGINEERS. 

July 11. Secy., Thos. Appieton. Lakeside Bldg. Chicago 
ENGINEERS AND ARCHITECTS CLUt OF LOUISVILLE 

July 12. Secy.,G. W. Shaw, Norton Building. 
CANADIAN SOCIETY OF CIVIL ENGINEEXS 

July 12. Secy..C. H. McLeod. Mortreal P. Q 
ASSOCIATION OF ENGINEERS OF VIRGINIA 

July 14. Alleghany Springs, Va. fecy., J. A. Pilcher 

Roanoke, Va. 
MONTANA SOCIETY OF CIVIL ENGINEERS 

July 14. Secy.. G. O. Foss. Helena. 
ENGINEERS’ CLUB KANSAS CITY. 

July 16. Secy., Waterman Stone, Baird Building 
WISCONSIN POLYTECHNIC SOCIETY. 

July 16. Schinke, City Hall, Milwaukee 
ENGINEERS’ CLUB OF MINNEAPOLIS. 

July 16. Secy.. E. Nexsen, 504 Kasota Block. 
COLUMBIAN ENGINEERING SOCIETY. 

Inly 17. Secy.. F. W. Hart, Washington, D. C. 
BOSTON SOCIETY OF CIVIL ENGINEERS. 

July 18. Secy.. 8. E. Tinkham. 36 Bromfield St. 
SCANDINAVIAN ENGINEERING SOCIETY OF CHICAGO. 

July 19. Secv., Howard Berge, 100 Washington 8t. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANIA. 

July 19. Secy., Danie! Carhart, Carnegie Lib.Bldg., Allegheny. 
TACOMA SOCIETY OF ENGINEERS AND ARCHITECTS 

July Washington Building. 
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another page this issue considerable space 
given description the brakeshoe testing 
apparatus which has been constructed and erected 
the Wilmerding shops the Westinghouse Air 
Brake Co. for the use the committee the Mas- 
ter Car Builders’ appointed 
make laboratory tests brakeshoes. This appar- 
atus has been erected the joint expense the 
Master Car Builders’ Association and the Westing- 
house Air Brake Co., with the co-operation and aid 
dozen more firms and engineers, who have 
given their time gratis and furnished material 
the bare cost manufacture. completed 
probably the most elaborate machine for the pur- 
pose ever constructed, and the results the tests 
made with it, comprehensively and intelligently 
out, should unusual and prac- 
value. Very little known regarding the 
friction one metal upon another high speeds 
and under heavy pressures. the experiments 
Morin, Coulomb, Rankine and others, from 
which most the data aecessible engineers are 
drawn, one the other, and often both, these 
conditions were lacking. The same true the 
later investigations Capt. Douglas Galton and 
Mr. George Westinghouse, carried out England 
and those conducted within the past two 
three years the Chicago, Burlington Quincy 
and Pennsylvania railways. These last tests were 
made brakeshoes, and those the 
Most valuable information has resulted from all 
these investigations, yet the conditions were such 
leave much desired order make the 
results acceptable for general use. the 
endeavor the Master Car Builders’ Committee 
furnish data which shall represent closely 
possible laboratory test the conditions actual 
service, retaining the same time the advantages 
accurate measurements and uniform conditions, 
which are impossible actual service 
apparatus intended for testing brakeshoes 
yet, will seen, very slight modification, eas 
made, will adapt for general tests other 
and forms materials, under varying condi- 
tions time and surfaces, and 
doubtless means will found this. this 
connection may noted that the extent our 
knowledge journal friction less than 
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sliding friction. Practically data are available 
bearing upon the friction large journals carrying 
heavy loads. This fact especially mind 
the completion the Halsted St. bridge over the 
Chicago River, described our issue April 
Here the entire weight the bridge span 
ried sixteen journals, carrying 12-ft. rope 
sheaves. was found, after careful search, that 
almost data existed from which the friction 
these journals could calculated and had 
figured theoretical This evi- 
another fruitful field for study the laws 
frictional and any our technical so- 
cieties could important work for engineers 
conducting series experiments upon the friction 
journals under varying conditions diameter, 
weight, ete. the meantime, engineers will await 
with interest the results the investigations the 
Master Car Builders’ committee. 

The assassination President Carnot, which has 
shocked the world, brings home with 
foree the fact that these days those who 
positions authority must prepared 
face unflinchingly danger from unexpected sources 
and unexpected seasons. Many men 
the engineering profession well know, this true 
the present day not only political rulers, but 
those industrial operations. The 
courage, tact and generalship demanded from 
superintendent who finds the property entrusted 
his charge threatened mob strikers, may 
equal that which great military leader might 
display. Such situation can give scope the 
highest qualities the individual; and deeds 
heroism and valor are being daily enacted 
troublous times quite worthy honor those 
performed the heat battle. 

The fact is. and must courageously faced, 
that modern civilization called upon contend 
for its life with the forces that have grown 
within it. The doctrine the anarchist that all 
trial, religious—must destroyed, and his weapon 
trained against the lives all those authority. 
treating such doctrine, tolerance compromise 
out the question, for strikes the root 
all that the past centuries civilization have ac- 
complished. Fortunately such teachings are too 
monstrous and alien the instincts human 
nature ever become widespread. The general 
impression that anarchism securing great num- 
bers adherents chiefly due the rapid growth 
anarchism, though often confused with the 
popular mind. 

meeting the turbulent violence 
law and order that are becoming distressingly 
frequent, the safety society dependent the 
firmness and courage those who stand 
tions authority. The safety life and liberty 
are dependent the preservation law and order, 
and any abdication authority when peril threat- 
ens furnishes encouragement the enemies 
ciety. 

But even more important than bravery when peril 
threatens the tact that can avert the peril 
make impossible. are still happily free from 
such outrages have the 
French Republic, and our chief disturbances are 
the too frequent labor troubles. wise mas- 
ter who cultivates the good sense and discretion 
those over whom has authority, and wins 
their respect and friendship, that either strikes will 
averted, they they will decided 
without the infractions law which are becoming 
so common. 


good example the eagerness the general 
public snap any legislation tending favor 
railway companies and criticise adversely with- 
out much knowledge its merits but 
seems enlarge the powers railways 
restrict them, furnished the cur- 
the bill now before Congress pro- 
hibiting any one not having license, or, other 
words, ticket from dealing railway 
tickets. One naturally expects find much criti- 
cism this character the daily press, but hardly 
the generally more thoughtful utterances 
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technical journals. notice, however, that our 
contemporary, the “American Machinist,” 
which generally very careful this respect, has 
fallen into error speaking the bill referred 
stated, our contemporary thinks 
that the law would prevent man from selling 
part whole railway ticket which does not 
wish use, and, therefere, unwarranted 
restriction upon man again what has 
purchased. this were true there would much 
the objection made, but the facts are, al- 
though they are not generally known, that all rail- 
companies will redeem unused tickets parts 
tickets any time. The law simply prevents 
the existence thousand and one irresponsible 
offices, which are oftentimes nothing 
than “fences” for the disposal stolen goods 
and are always direct encouragement dishon 
the part both railway employes and the 
account the ease with which the pil 
fering tickets may concealed through them. 
unnecessary detail the far more 
instances which tickets are diverted from the use 
for which they were designed and even defaced 
altered, through these offices. Even the tickets 
are honestly sold and used, the more with 
the general public than with the railways. The 
makes his living from the margin which 
can between his purchasing and his selling 
price, and therefore buys cheaply can and 
nearly always much lower price than ob- 
tained from the companies themselves. The 
fact is, however, that while the railway companies 
have always held that the ticket 
ness illegal, they have always been 
that they will redeem 
and they therefore aid continuing the business 
which they 


PROJECTS FOR SHIP CANALS AMERICA. 

doubt whether the “oldest inhabitant” can re- 
collect time when projects for ship canals over all 
portions this continent were more numerous than 
the present time. Beginning the east, have 
the perennial Cape Cod canal scheme, now the 
hands new set capitalists, would-be 
talists, who succeeded making quite much stir 
the Massachusetts legislature this year any 
set which has preceded them, and seem more 
likely, far can learn, make any stir 
the sands Cape Cod. 

Coming over the Middle States, have the 
north the canal from the Hudson the 
Great Lakes. The House Committee Railways 
and Canals has been very generous this year, and 
make surveys for this canal, the alternative routes 
proposed being via the Erie Canal, and via Lake On- 
tario, the Oswego and Mohawk valleys. This latter 
route would involve canal around Niagara, 
the American side, the members the 
strenuous that the traffic leave 
American territory. 

Coming further south, have the proposed ship 
canal across New Jersey, from Raritan Bay the 
strong point favor this canal that would 
save time and expense vessels entering and leav- 
ing Philadelphia, compared with the present out 
let the sea via Delaware River and Bay; but 
the canal would miles length, making 
reasonable estimates for comparative speed the 
canal and open water, difficult see how 
the time transit would sufficiently lessened 
the proposed canal very heavy 
However, have already recorded, 
phians are said interesting themselves the 
project and are trying raise funds have sur- 
veys made. 

little further south have the proposed Chesa 
peake and Delaware canal, scheme which Bal- 
timore taking quite interest, noted our 
Engineering News page this week. 

Further south still, have the project for open- 
ing chain inland waterways all the 
their chief purpose being our lighter 
naval vessels time war. ship canal 
across the Florida peninsula have heard nothing 
for long time; yet canal here would have much 
its favor, the chain the lake 
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region Florida would aid its construction, and 
vessels using would not only considerably shorten 
their voyage, but would avoid the dangerous passage 
the east coast Florida. Along Gulf 
Coast harbor improvements and not ship canals are 
the projects which attract public interest. 

Returning the region the Great Lakes, 
have first the Lake Erie Ohio canal, again under 
consideration, and the House Committee has recom 
mended $20,000 appropriation for 
traffic sight for such canal strong feature 
its favor. long Lake Superior ore and 
from the Alleghenies are brought together 
make Bessemer pig, fair seems assured for 
this proposed waterway. 

Proposals connect the Great Lakes with the 
Mississippi are numerous. The Fletcher bill, which 
has been also favorably reported the House Com- 
mittee, appropriates $10,000 for surveys deter 
mine the most feasible route for canal from some 
point Lake Superior the Mississippi River 
near the Twin Cities. course even the breezy 
dig ship canal over the whole 250 miles; but the 
plan utilize existing waterways, which weuld 
the route 


the distance some 330 miles, 
that really most practicable. 

must not omit mention that canal now 
actually process construction which will 
ford connection between the Great Lakes the 


Mississippi, and that within few years. refer, 
course, the Chicago drainage canal. 
projects shorten the present Lake route 


there large number, including proposed water- 
ways across the North Michigan peninsula con- 
nect Lakes Superior and Michigan one across 
the south peninsula connect the seuth end 
Lake Michigan with the west end Lake Erie, 
leaving Huron out the 

Going over Canada find promoters actively 
work the proposed canal from Georgian Bay 
Lake Ontario, but thus far believe without 
suecess securing the necessary although 
supplying that city with water supply and 
electric power. 


from 


fact, believe this enterprise 
now being pushed more actively than any other 
ship canal scheme this 

Another Canadian scheme the proposed route 
from Lake Huron Montreal via the 
River, Lake Nipissing and the Ottawa River. 
not now being actively pushed, its possibilities 
among the greatest any canal scheme which 
have named. 

With respect all these various 
must said that the question their feasibility 
engineering work question, their 
chance commercial success another; and the 
last question must successfully met before cap- 
ital can secured. 


one 


must shown the satis- 
faction investors: first, that any proposed canal 
ean constructed within the estimates made 
reputable engineers; and, secondly, that the 
commerce sufficiently great attract trattic 
that will pay tolls return 
come the capital invested. 

Even the case schemes where this can 
fairly shown, however, fear that promoters 
will find uphill work overcome the doubts 
The success the Suez canal offset 
the public mind the Panama, the 
failure thus far the friends the Nicaragua 
canal secure private capital for its construetion, 
and latest all the discouraging revelatious 
with respect the Manchester canal, just opened. 
The last enterprise was originally capitalized 
The contract for the construction 
the entire canal was let Thomas Walker 
for £5,750,000. The contract was abandoned the 
close 1890, which time about 
been actually expended the canal company, 
bends having been floated the amount £2,407,- 
addition the capital stock. this junct- 
ure the aid the city Manchester was invoked, 
but the sum £1,000,000 originally asked for grew 
time went until £5,000,000 had been ab- 
serbed. Thus this great waterway, miles 
length, success from engineering point 
view, stands capitalized about $70,000,000 
round numbers, The earnings originally estimated 
the canal company were based upon 
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3,000,000 tons per annum, carried half 
the railway rates then current. 
gross revenue was figured, from 
which annual expenditure was de- 
ducted for maintenance and operation, leaving net 
Should this income real 
ized, those who have invested their money 
enterprise will have little reason find fault; but 
changing existing 


basis a 


earnings of $3.345,000, 


slow process, and for some years come the com 
pany will well pays the interest its bonds 
and 


worthy 


meets its expenditures for maintenance and 


matter of interest in 


this connection, that the rates toll the canal 


note, as a 


which these estimates revenue were based 
must strike any one for 


distance miles, and which explain part how 
large estimate the revenue that above 
given was made. Bearing mind that bulk freight 
as low as 0.4 ct. per ton-mile, it is casy to see that 
Man 


lines, 


canal this country, competing 
canal with 


could hope charge any 


chester does railway 


such 


rates, 


LETTERS THE EDITOR. 
FOR LOCOMOTIVE 

Sir: In your issue of June 14 in the article on effi 
ciency of crown plugs for locomotive boilers, I notice: 
you have been misled by a typographical error in the re 
port of the Southern & Southwestern Ry. Olub. The fig 
ures in the latter portion of the second column, p. 45%), 
and the paragraph ending the top the third 
column, should not have been pounds of water, but 0.24 
attention to this, as the importance of quick action on 
the part of the safety plug will be better understood 
when it 
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is seen how rapidly the water passes away 
from the boiler when the injector shut off and the 
engine is working under steam. 
Yours truly, R. P. C. Sanderson, 
Div. Supt. Motive Power, Norfolk Western 
Roanoke, Va., June 18, 1894. - 


PHILADELPHIA ASPHALT TESTS. 

Sir: In your issue of June 21 you have done us the 
honor to reprint most of our report on the asplialt 
pavements, with comments of two chemists as to our 
conclusions. As these criticisms were not submitted to 
for reply before publication and they seem take 
exception to some of our conclusions, I will ask your 
indulgence as to the engineering part of the report. 
leaving the chemical portion for our experts in that 
profession. 

Richardson has misconstrued our purpose, 
as we were not comparing recently hid Bermudez 
with much older Trinidad as laid in Washington, but 
Bermudez with Trinidad of the same age, and Trinidad 
Washington with the same and our 
conclusion was inevitable that the quality of the latter 
in this city was inferior to the Trinidad of Washing- 
ton. The investigation was without professional bias 
and was conducted with the intention of 
reaching correct conclusions. While it true that 
Bermudez of Washington, no matter what its age, the 
same cannot be said of our recent pavements 
for repairs are already in vogue on pavements 
within two months. - 

Only yesterday men with 
handspikes were observed prying the wheels 
team out the soft asphalt into which they had 
sunk under the influence of a warm sun. This sireet 
has been opened about one Yet 
Richardson says: 

The true deduction from the expert figures is, that 
at both temperatures given, Trinidad asphalt is the 
most yielding and would resist impact better and con- 


sequently prove a more valuable cement for paving 
purposes. 


aiding in 
was 
pocket s or 


laid 


levers and 


In my opinion practice does not confirm this conclu- 
sion, as he fixes no minimum Emit, and the instance 
above cited seems show that Trinidad may too 
yielding even resist pressure, say nothing im- 
pact. the earlier recommendations this expert 
were carried out, there could be no competition and 
but little improvement in any asphalt pavements. The 
agitation in this city has resulted in four competitors 
and reduction price about cts. per sq. yd., 
from which expect more durable pavements. 

From the editorial comments see that the bi- 
foundation not well understood. 
not even so good as your excellent paper would make 
it, for instead being layer broken stone over 


which coal tar 


is poured till the interstices 
it is a layer of broken stone but 44% ins. deep w 

matrix or material, but dashed with a 
broom to the extent of one gallon of tar to the supet 
ficial ward. The tal depth bei: 


not be expected that 


ire filled 


cementing 


but 9 ins., it car 


with suel 


pavement will last any considera 


the guarantee is limited to but tl 


he 
respectfully, 


takes up the 


Very 


= 


Philadelphia, June 23, [S84 


Sir: It is interesting to note in the last issue of Engi 
neering News that two espondents are con 
exeited 


which were 


of your corr 


siderably over a li 


made 
the ed'torial mind is a bit 


recently 


facts may be clearly appreciated by your readers, allow 
of Phitadetphia has been 
paying high prices for what was generally consider 


me to explain, that the city 


be a very poor quality of asph pavement, and that 


one contractor virtually had a monopoly of the business 
because the city specifications calle’ for Trin dad as 
phalt. everybody knows, the Trinidad asphalt 
really a monopoly, since the product is entirely ¢ 

trolled by a company which holds a ¢ ession for a 


tong term of years from the roment of T 


Under these circumstances, there was a very strong 
popular sentiment demandng that the specifications 
should be changed s> as to iit of competition in pav 
ing the streets Phe eity tthorities rather 


objected to 
that 
they had had no experience and very little information 
in regard to the othe , 


Municipal 


making any change tn this 


respect, on the ground 


asphalts offered. The ¢ zens" 


Association and the Trades League of the 


city decided, therefore, to conduct an investigation 
which would develop the facts in regard to other as 
phaits, and the resuit of this determination was the re 
port which you have quoted in your last ‘ssne 

The tensile and compression tests were made at the 
suggestion of Dr. Sadtler, and it was originally ex 
pected that several other brands of isphalts w muld enter 
for comparative tests. The result of the popu'ar agita 
tion of the subject, however, was that the city officials 


ike the proverb al coon, de 
the gun went off 


ided to come down before 
The man point being thus gained, no 
other asphalts entered into the tests except the Trini- 
dad and the Bermudez, which were already committed? 
in the matter. 

Your correspondents have a 


good deal to say ibout the 
way these mixtures were 
ness, or lack of 


ducted 


people 


made and abont the expert 
who econ 
Trinidad 
asphalt, of 
and of the 
a preserption of the propor 
were to be mixed, and the 
perature to be used. The Bermudez people did exactly 
the same thing. 


expertness, of the people 
them; but the facts are these: The 
furnished simples their refined 
their oil residuum, of the sand they used, 
powdered limestone; with 
tions In which they tem 
Each company was invited to send its 
representative, if it desired to do so, and the Depart 
ment of Public Works was also invited to send a repre 
sentative. 

The test specimens were thus made up under the 
conditions which each party claimed to be most 
product, and they made up in the 
presence of all parties interested who cared to t 
ent. 


Of course the 


favor 


able to its were 


parties instrumental in making 
tests can hardly be expected to define exactly to what 


extent they 


these 


may, or may not be, expert in th's class of 
work, but it is well to say emphatically that they repre 
sented no commercial interest 
and that the finding of their 
solely p ypul ir 
petition in paving contracts. 
latter point the criticisms of your 
spondents are quite immaterial. Admit, 
that the crushing test is of little 


had no axes to grind, 
report was 


demand in 


simply and 


to sustain the favor of com 


On this corre- 
if you 
value, or 
tensile strength is not the proper criterion 


will, 
that the 
grant, even, 
that the tests made do not prove anything in regard to 
pavements, and yet 
collected, taken as a 
perts in reporting favorably as to 
phalt paving. precisely 

that the 


timust be conceded that the data 

whole, strongly justified the 
competition in as 
because th's conclusion is 
so interest is 
shake it. 

Let add that the 
matter in Philadelphia has been very satisfactory. The 
contracts awarded this year were at lower rates than 
heretofore, the guarantee is longer, and the pavement is 
very much better, since it is all to be laid upon a base 
hydraulic instead the so-called bitumin- 
ous concrete. Three different compantes will be 
ronized and three different brands of asphalt will be 
used, the Trinidad, the Bermudez and the Alcatraz. 

The good people of the Quaker City are highly p'eased 


adverse endeavoring to 


result of the ag'tation 


pat- 


with these results, even though may have caused your 
conservative correspondents in New York and Washing- 
ton to think them hasty or even a little reckless. 
Frederick 
Philadelphia, June 23, 1804. 
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VIPES FOR SEWERS, 

Sir It ja now maintained, by some of the manufac 
that sewers riveted pipe, prop 
erly coated with pure asphalt or P, and LB. pipe coating 
compound, are In every way satisfactory. It is claimed 
that for large sewers this pipe is cheaper than brick 
longer, will not cave in, and presents some other 
practical advantages, I should Ike to know what is 
thought of this matter by engineers 

John W. Gray, City Engineer 

Oakland, Cal., June 2, 1804, 

(One the first questions settled befor 
idopting steel pipes for sewers city would 
whether the sewage carried amount 
acid alkaline matter cause corrosion, and 
whether the steel could be so protected as to prevent 
corrosion, Another question to be considered would 
the relative cost steel and cast pipe. 
steel and cast iron can now bought mar 


velously low figures, but the actual difference in 
dollars between the cost the two kinds pipes 
less than ever before, while the fact that 
ewer work done and comparatively 
localities renders less importance the 
that steel pipes are lighter and can more 
The advantage cast iron that 
it resists corrosion better, and furnishes a greate: 
thickness metal which must rust 


will 


VARIATION OF COMPASS NEEDLES 


Sit The Jetier of Mr. Hodgman in your issue of 
May 31 ealls my attention anew to the fact that very 
few work» surveying make anv tmentlon whatever 

« 
» 


ENG NEWS 


ACCIDENT 


of the fact that different needles do not agree. It has 
always seemed strange to me that such a fact—and one 
that has been known least since the time Ritten- 
house—sbould receive so little notice. Many surveyors 
of considerable experlence seem to be entirely unaware 
of the fact, and, when a difference is observed, at 
once infer that one or other of the instruments Is 
My first knowledge of the fact was derived 


” 


imperfect. 
years ago froin an old copy of Filnt’s ‘Surveying 
Yours truly, Tripp. 

Rockland, Me., June 2, 1804. 

(We apprehend that comparatively few engineers 
will without further proof the claim that 
there variation the reading different com- 
pass needles, which cannot explained minute 
magnetism which acts one needle the same 
kind least) the force that acts another, 
and will hardly claimed that the mag- 
pole not the same for one magnet for 
course one can say positively that 
such are claimed above may not 
but the variations which have been described 
the preceding correspondence might all have been 
due apparently very small mechanical differ- 


ences. Ed.) 


BRIDGH BNGINBERS AND SUPERINTENDENTS. 

Sir: In your notice of the report of the Massachusetts 
B1. I read that Professor Swain’s report states that on 
the Maine and the New York, New 
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Haven & Hartford R. the oversight of all bridges 
has been transferred from the chief engineer bridge 
eng.neer to the division superintendents. From the 
subordinate position which the department 
It entirely. Disgusted Engineer. 

(Many roads have done so, and there this 
least to be said in favor of the above noted action, 
hat well that authority should rest form 
where it does in fact, and not be divided. ‘The ten 
such action certainly regrettable one, 
principle least there can question that 


ACCIDENT TO A 200-FT, WOODEN BRIDGE SPAN. 

Sir: The accompany!ng photograph represents the 
portion the Canal Co.'s tow- 
path and highway bridge, crossing the West Branch 
the Susquehanna River at Northumberland, Pa., as the 
result of floating wreckage and stray boom logs brought 
down the great flood May The bridge 
cons sts of alx spans, each 200 ft, clear length between 
pers, is of the Burr truss pattern, with arches; it has 
two roadways, and an extension 7 ft. wide on the down 
side serve towing path for boat 

The wreck as shown is in the middle of the second 
from the south end the bridge and represents 
about 75 ft. in length of the structure entirely destroyed, 
including 'n that portion the lower chords, posts, braces, 
awl of the arches, and a portion of the top chords; the 
top laterals and roof remaining tn part. The spans are 
connected one with another the and this feat- 
ure alone is assigned as explaining the fact that the 
span remains standing as shown. 

I may state in this connect'on that the bridge was 


ereeed In plice a similas patrern of bridze de 


WOODEN BRIDGE SPAN. 


stroyed by a flood in that year. The dimensions of the 
superstructure are: Helght out out chords, for 
middle truss, 214 ft.; for outside truss, 164% ft.; width, 
28 ft. c. to c. of outside trusses. 
Yours respectfully, Wierman, Jr., 
Chief Engineer Pennsylvania Canal Co. 
Harrisburg, Pa., June 19, 1894. 


FILTER PATENT DECISION AND 
TRATION PROVIDENCE. 

Ordinary sand filtration may adopted for the 
water supply Providence, instead the me- 
filtration system, noted our issue June 
but nothing definite has been decided the matter 
yet. The change system has been made prob- 
able recent decision Judge Shipman, 
the Court for the Southern District 
New York. decision was rendered suit 
originally brought the New York Filter Co. 
against Henry Schwarzwalder account filters 
the Jewell type used the Murray Hill Turkish 
Baths, New York. The Jewell Co., 
Chieago, took the suit defence its patron. 
The alleged infringement the use alum, or, per- 
haps more properly, sulphate alumina, co- 
agulant aid removing foreign matter from 
water rapid filtration through The dect- 
sion appears hold that the use any coagulant 
which the formation hydrates upon sand 
filter beds, with filtration rapid rate, in- 
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fringement Patent 293,740, granted Isaiah 
Smith Hyatt, 19, 1884, notwithstanding 
subsequent disclaimer filed the inventor exclud 
ing aluminum salts. The decision also seems 
indicate permissible the use any these 
agulants large quantities and with slow rates 
filtration for the purification water not intended 
for drinking, for the purification sewage. This 
inferred, merely, the main point being 
that the use sulphate alumina the partien 
lar Jewell filter named 

The effect this decision the Providence 
scheme may easily understood after the state 
ments: (1) That the city proposed contract with 
the Morrison-Jewell Co., New 
special investigating committee had recommended, 
and use sulphate alumina coagulant, (2) 
The city engineer Providence, Mr. Herbert 
Shedd, Am. Soc. E., who was one the 
investigating committee, appears favor the use 
sand filter beds, instead 
reported that Mr. Shedd has secured 
plans for so-called natural filtration plant 
obtained estimate for building such plant for 
$200,000, against $281,000 for the mechanical sys 
tem, and with estimated cost operation 
$10,000 for the beds, against $30,000 for the 
chanical filters. The beds proposed are six num 
ber, each 150 ft., giving effective 
about and designed filter 15,000,000 
gallons water daily. Brick are 
proposed, covering the whole bottom area the 
beds, and similar those used the New River 
from Mr. Shedd, the other members the investi 
gating committee were Mr. Robert Smith, 
Superintendent Public Works, and Health Com 
missioner Chapin. invitation was ex- 
tended for the submission systems filtration 
for experiment and long and careful series 
experiments were made both mechanical filters 
and simple sand filtration, Mr. Edmund Weston, 
Am. Soc. assistant charge the 
water department, had direct supervision the 
experiments, and reported expressing himself 
unoflicially favor “natural but 
being the opinion that 
plant this type cannot for 
may stated here that the filter 
Lawrence, Mass. (See Eng. News, Aug. 
with available area 24% acres and 
daily capacity 5,000,000 gallons, cost $65,000, 
per million gallons. 

The New York Filter Co., prior the decision 
ferred to, had served notice the city Provi 
dence that the proposed system was infringe 
ment patents held the company and the Mor 
rison-Jewell Filtration Co. had offered give bonds 
protect the city. The decision, although the case 
has been, probably will be, appealed, apparently 
deters the city from using the Jewell patents and 
will lead it, appears, pass all other me- 
filters and take simple sand filtration. 


ATALANTIS AND HOW WILL BUILT. 

good deal has appeared the newspapers 
late concerning the scheme building summer 
hotel piles the open ocean, point about 
miles east the Highlands Navesink, and 
miles south the Long Island shore. our issue 
June made reference the scheme, taking 
our data from the press reports, and stated that 
the depth water where was proposed found 
the structure was some 200 ft., the construction 
would decidedly interesting. are now in- 
formed that the depth water the site the 
structure some ft., difference considerable 
moment, and one which makes the construction 
rather more interesting than less interesting 
gineers, since materially increases the probability 
that the work will actually undertaken and car- 
ried forward success, 

Through the courtesy one the gentlemen 
interested the enterprise, are enabled pre- 
sent our readers detailed description the 
methods which proposed carry out this 
novel undertaking. 

The completed structure, the first place, 
rest cast iron cylinder piers, each ft. 
diameter and about 140 ft. height. this total 
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height ft. will the depth the bottom the 
cylinder below the surface the sand shoal; ft. 
represents the depth the water, and the top 
the piers, which the structure above will con 
structed, will some ft. above the water sur- 
face. 

The process construction planned follows: 
The cast iron cylinders will first built into 
lengths some ft. and will framed together 
rectangular system Howe trusses, arranged 
shown the accompanying plan and elevation. 
This whole structure will built sliding ways 
and when one two vertical panels the truss 
ing are completed, each cylinder will provided 
with secure false bottom, and the whole will 
launched. The cylinders will have large surplus 
buoyancy and the Howe trusses will probably 


Elevation 

260'0 


500 
Enc. 


Pian. 


Plan and Elevation Foundations for Proposed 
Atalantis Hotel, built the Open 


little more than support their own weight. After 
the structure safely the water, construction will 
continue both cylinders and trussing until the 
have total length ft. and four 
vertical panels trussing are place. will then 
draw about ft. water, and although will 
rot exactly speedy craft, will wholly uncap- 
sizable, its width much greater than its 
depth. 

then proposed tow this great structure 
out sea, the site occupy. When 
proper position water will allowed flow into 
the cylinders and the whole will sunk until 
rests the bottom, which time ft. 
each cylinder will still project above the waves. 

With this part the proceeding safely accom- 
plished, the rest simple work. The clamps one 
cylinder after another will loosened, the false 
bottoms will removed, and each will sunk 
dredging from its interior until the desired depth 
reached, the top being built the bottom goes 
down. Then the interior will filled solid with 
concrete. 

The trussing, extending from the water level 
the sand shoul, will remain position, furnishing 
effective bracing the structure and binding 
all into one solid whole while construction 
progress and until the cylinder piers are securely 
anchored the weight the structure above. 
argued that when this done the structure will 
stable enough withstand the force the waves 
without the bracing, which can safely left the 
tender mercies the teredo. If, however, 
deemed best preserve the bracing, can built 
creosoted lumber, truss cast iron pipe 
could used. The cylinders for the piers will 
cast ft. lengths and joined together in- 
terior flanges, permit the completed cylinder 
slip freely the bracing when unclamped. The 
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framing would consist lines 12-in. timbers 
with Howe truss system bracing between them. 

The details this plan for carrying out what 
will universally conceded very difficult 
enterprise are chie fly the work Mr. John Ander- 
son, the firm Anderson Barr, which has 
tuken the contract for the construction the foun 
dation complete. The reputation Anderson 
Barr for making success difficult work this 
class such that the results this new and novel 
enterprise will awaited with interest. 

The projectors Atalantis include Capt. 
Evans, N., the Lighthouse Board, and 
Mr. Coen. engineers the company 
are Messrs. James MeGuire and Capt. Howard 
Patterson. The headquarters the Atalantis Co. 
are Union Square, New York City. 


THE SANDROCK SEWERS ST. PAUL.* 
George Wilson, Asst. City Engineer. 

St. Paul situated both sides the Mississippi 
River. portion the city area, 100 ft. above 
the river, 1-5 mile wide, and miles long, 
peculiar geological formation. This plateau consists 
of Trenton limestone, which is easily disintegrated, 

verlaid by clays and alluvium. Beneath the limestone 
the St. Peter’s sandstone. This nearly pure 
quartz sand, which is easily picked and shoveled with- 
out blasting. about 130 ft. thickness and nearly 
level. this sandstone the subways for sewers, water 
mains and telephone conduits are excavated. 1873 
the city first began excavating for sewers in this sand 
rock and building them with a brick invert, and al! 
now have the bottom line with brickwork, usually of a 
parabolic section. All tunnels have a clear height of 
The main sewer runs the entire length the 
sandrock, and acts as an interceptor for the dry water 
flow, while the storm water passes off through over 
flows. The brick invert is of sufficient capacity to 
the ordinary flow and light showers. The storm 
water which sometimes rises above the brickwork does 
not cause appreciable scour. In some places, however, 
the sandrock requires complete 

The grades range from 0.1 ft. ft. per 100 ft. 
the steep grades granite lining passing from 
open cut surface sewer the high ground the 
sandrock sewer, a vertical drop in a granite-lined shaft 
generally used, although sometimes slope intro- 
duced, where the depth not too great. The limit 
economical construction where the grade brings 
the roof against the overlying rock, the depth 
the limestone above is too great. The depth through 
the sandrock district varies from ft. from the 
surface. the construction shafts are sunk 300 
600 ft. apart, built up with brickwork, with manhole 
and ladders. 

The lines are transferred from the surface 
nuts the shafts, and fixed wooden plugs placed 
the roof. Drifts are opened through between shafts 
and trimmed form, and the bottom carefully shaped 
for the brickwork. Usually no ventilation is required 
during construction. The cost excavating and mov- 
ing the waste, Including tools and lights, averages $1 
per ft. for small sizes, and per ft. depth shaft. 
The average cost per foot for all sizes can put 
$3, which Includes shafts and catch basins. There are 
these subways the city present. House 
connections are made for cts. per lin. ft. These 
are connected with the main sewer small 
tunnel right angles with the street which 6-in. 
9-in. vitrified pipe run. making connection 
water pipes drift run out right angles from the 
street under the building connected, and drill 
hole made from the cellar the drift. For telephone 
subways distribution made subscribers one 
connection each block, and surface wires are run 
the block. 


STEEL-TIRED WHEELS USE THE 
UNITED STATES. 
(With inset.) 


The question the comparative advantages 
different types steel-tired wheels, and their safety 
and durability compared with the cast iron 
wheels, which have been largely used this 
country, under passenger cars well under 
freight cars, have received considerable attention 
from American railway officials within the last few 
years. European countries, well known, 
steel-tired wheels are almost universally used. With 
the view gathering some definite information re- 

garding the several types steel-tired wheels use 
the United States, and determining something 


Abstract paper read the convention the 
American Civil Engineers Niagara 
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about their actual service, the Master 
Car Builders’ Association appointed committee 
its members about year ago investigate and re- 
port upon the construction and use such wheels 
This committee presented its report the annual 
convention just held Saratoga, Y., noted 
our issue June 14. Drawings showing the con 
struction different wheels were given the 
port and are reproduced our inset sheet this 
week, showing very clearly the present practice 
steel-tired wheel construction for railway cars 
The report, which very brief, contains 
covering 17,562 cars, about the total 
passenger car equi ipment the country, and 
pears that about the wheels used under these 
cars are steel tired. probable that very 
large proportion the roads which made report 
were those which make use steel-tired wheels 
these figures may reasonably assumed cover 


Wrought Plate Centered Wheel, Manufa 
tured the Boies Steel Wheel Co., 


least the steel-tired wheels use the 
United States. the wheels use whose con 
struction was definitely reported, 55.4% are bolted 
plate wheels, 14.8% are spoke wheels and 
are disk solid plate wheels. respect the effi 
ciency and durability the different types, the 
figures given the report are hardly comparable, 
the number bolted plate wheels reported 
much larger than that either the other types. 
The testimony the members the association, 
however, the type giving the best satisfaction 
follows: 

Number of No. of steel-tired 


members. whee!s in use, 
Not given .... 


BULLET-PROOF ARMOR. 

was recently noted these columns, great 
deal interest has been excited Europe over the 
proof cuirass. The material which this cuirass 
made has been kept profound secret, and this, 
perhaps, one reason for the generous adv ertising 
which the reputed invention has 
remembered, also, that lands where every able 
bodied man has spend some portion his years 
military service and knows that his country 
any time liable plunged into war, anything 
which promises diminish the risk such service 
possesses very interest for every one. 

Recently the German tailor, Dowe, and his back 
ers came England exhibit his invention, and 
Mr. Hiram Maxim, the well-known inventor, after 
examining the Dowe cuirass, came the 
sion that was nothing more than metal plate, 
with its surface concealed some textile material. 
The rest the story told Mr. Maxim fol- 
lows letter recently published our British 
technical contemporaries: 

During the past few months great deal has 
appeared the English press concerning new 


let-proof coat,” which has 
been invented by a German tailor. A couple of show- 
men brought the German and his alleged invention to 
Knugland for the purpose of exhibition before the British 
public. The device, however, instead of being a bullet- 
proof cloth, was, in my opinion, simply a piece of ar- 
mor-plate sewn bag. Had been brought and 
exhibited at a music hall as a clever juggling trick, it 
night have highly amusing to the unscientific 
who are not acquainted with the laws of dynamies, 
but they were not content to exhibit the thing in its 
legitimate sphere; they entered the realm of science. 
Claimed that it was a new scientific discovery, and suc- 
ceeded in getting some of the best men His 
Royal Highness the Commander-in-Chief, see 
their experiments. 


been 


from 
down 
The great number of high officials 
and scientific and technical men who went to see j 

and the publicity that was given to it by the press, 
brought it before everybody, and the claim set forth 
was an open challenge to me as much as to any other 
sclentific man in England. I saw the trick at onee, and 
claimed that I had something better and lighter, the 
secret of which I would sell for 7s. 6d. cash, and that 
the substance which I proposed to use was a compound 
of organic and inorganic matter. This was set forth in 
a letter which [ wrote to the newspapers, and I of 
fered to show my alleged Invention and to sell the se 
cret on a certain day. On that Londen 
terminus of the railway that runs to Erith was simply 
overwhelmed with people wishing to go to Brith, and 
the number that went was only limited by the trans 
portation facilities that the railway was able to offer. 
Many went to towns near Erith and walked across 
Some friends who were the train 
have informed that every one was talking about it, 
saying that Mr. Maxim was a very clever man, that he 
had probably made a very marvellous invention, and 
that tronclads would probably go out of use, because 
he probably had some very light bullet-proof cloth that 
* would resist all kinds of shots, even large guns. One 
was anxious have complete suit Mr. 
Maxim's new cloth to wear under evening dress, so 
that he could stand up and be shot at from all sides 
with military rifle amuse his friends. must con 
fess I had not the remotest idea that my 7s. 6d. 
would be taken In such dead earnest. 

The crowd that assembled at Erith was so great and 
so unruly that ft 
periments in anything like a satisfactory manner, and 
notwithstanding that I had a considerable number of 
men to assist me, the crowd broke down all barriers, 
mounting my table, and swarming over everything. I 
had provided myself with seales and rule, and 
asked the gentlemen to stand back and allow me to 
show them what my culrass measured and how much 
it weighed. I said I had make something 
which would beat Herr and employ 
certain organic and inorganic substances, and | had 
found that the most suitable inorganic substances were 


occasion, the 


cash 


secret 


was impossible to conduct the ex- 


agreed to 


jron and nickel, and for the organic substance a 
emall percentage of carbon. When, however, they 
found out that my cuirass was nothing but a steel 


that the process of manufacture which 
I deseribed to them nothing but the process of 
steel-making, they were exeeedingly indignant, 
100 of them, headed by a very pompous officer, 
who had come down with two orderlies, left in a 
great huff. They were perfectly furious, and said 
they had been sold. About 600 remained behind, and a 
large number of shots were fired at 
had a larger protected area for its weight than Herr 
Dowe has ever shown, [Et was simply a piece of very 
flue bighly thick. Two shields 
were shown, one sewed up in a bag and the other cov- 
ered with felt. 

At Herr Dowe's demonstration on the 
Sth inst. to prove that his was all that he 
claimed for it, ‘the area actually fired at was about 
ins. ins., and was claimed that the weight 
was 11% Ibs. They, however, would not submit the 
2-ft. rule and scales. 

We are now able to provide armor-plates for the 
Maxim guns which will stop the small-bore projectile, 
and which weigh per sq. ft., and this think all 
would be willing to back against all 
substances, weight for weight. 

I hear from Germany, on pretty good authority, that 
Herr Dowe's armor-plate is a piece of very bard alu- 
minum bronze, but this, as we all know, is never quite 
as strong as good steel. The amount of abuse which | 
have received for giving away this little trick is simply 
wonderful. Had I been a pirate and sunk half the 
ships on the Thames it could not have been worse. 
Yours truly, Hiram S. Maxim. 


plate in a bag, 
was 
and 
about 


the cuirass, which 


tempered steel \ in, 


night of the 
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scientific 


other 


men 


June 6, 189, 

From other “The Engineer” and 
“Engineering,” appears that the German tailor 
and his backers deny that their cuirass contains 
particle steel iron, but whether does not 
seems apart from the main point, Mr. Maxim 
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has cleverly shown. The question the utility 
shields merely resolves itself into the question 
whether sufficient protection can obtained within 
the allowable limits weight make their use 
worth while. 

THE RESULTS THE BUDAPEST 
BRIDGE COMPETITION.* 

Last July the Royal Hungarian Ministry Com- 
merce ordered international competition for two 
highway the Danube Budapest, 
the Eskuter and 


bridges over 


squares 


cellence architectural treatment well good 
design was demanded for both bridges, 
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ject for one-span Eskuter bridge could 
ecuted for sum not largely exceeding $1,000,000, 
should receive, beside the first prize, 
one 

The interesting problem induced great many 
engineers compete. From Austria-Hungary, Ger 
many, Italy, England and the United 
competitors. these plans, projects were for 
bridge Eskuter, with one opening and 
with three spans; the remaining plans, 
showed Fovamter bridge with one span and 
such one with three spans. 

Fully the designs were laid aside 
obvious deficiencies construction and 


FIRST PRIZE DESIGN 


located the center the city, and near famous 
suspension bridge. account the considerable 
river stipulated that the erection 
must done without falseworks the river. The 
cost both bridges, exclusive approaches, was 
not to exceed $2,000,000, 

Both bridges were designed, possible, 
with one span each, which was 1,027 ft. for 
the Eseuter and 1,087 ft. for the Fovamter bridge. 
the cost each bridge should much exceed the 
sum $1,000,000, the Fovamter bridge (and 


essary, also) 


MACHINE CO. 


aesthetics. The jury finished its work May 24, 
all designs were then publicly exhibited. 

The first prize was awarded, vote 
14, the design the Esslingen-Stuttgart 
chine Co., which has authors Kuebler, chief 
engineer the company, and Weigle, architect 
The plan, Fig. represents wire suspension 
bridge the type the bridge over the Saane 
Fribourg. The stiff outwardly inclined suspension 
members angle irons carry through highway 
bridge with floor system ordinary construction 


The latticed trusses which serve 


FIG. SECOND PRIZE DESIGN 


with three spans, with central opening about 
ft. The bridges were have clear height 
ft. above mean low water for distance 
164 ft. either side from the central line and then 
decrease gradually ft. the piers and 29% ft. 
the abutments. The clear width roadway was 
set with two 10-ft. sidewalks. the 


roudway were provided conduits for double 
trackele street railway. 

The bridges were for uniform 
and for concentrated 


load of 92 Tbs. per sq. 


FEKETCHAZY AND STEINHARD 


and are placed outside the sidewalks, 
are ft. trusses rather impede the 
desired free view from the bridge. cables, 
which consist each about 14,000 galvanized steel 
wires mm. diameter, strained about 45,000 
Ibs. per sq. pass over rocker bearings 
high and ornate stone towers, running down the 
anchorages covered stone canals, which are car- 
ried huge pointed stone arches, and open span 
drel arches serve also render the 
towers more stable the axis 


FIG. THIRD PRIZE DESIGN 


two wagons alongside each other, with 
wheel loads four tons for the Eskuter and 
six tons for the Fovamter bridge. 

maximum wind pressure Ibs. per sq. ft. 


of lateral surface of the unloaded part of the 
bridge was provided for. 
The admissible stresses were: 
For iron: 
For mild steel: 


Competitors were required submit their plans, 
which had considerable detail, Jan. 31, 
The award was made special 
board experts. first and second prize 
$6,090 and $4,060, were given the two 
best the best pro 


designs for either bridge. 

* Abstracted from the ‘Zeitschrift des Oesterreich, 
Ing. und Arch. Triest, Jun. Am. 
Soc. 


RESCHITZA WORKS. 


Transversely the towers are connected arches, 
thus forming portals. The house for ticket of- 
ficers are built over the anchorages, forming ped 
estals for equestrian statues. The cost estimated 
the jury $1,840,000, which the metal con- 
struction would cost $745,000. 

The second prize was given vote 
design for three-span Fovamter bridge, Fig. 
The authors are Feketchazy, ex-Chief Engineer 
the Hungarian State Railways, and Architects 
Steinhard and Lang, Budapest. The plan shows 
bridge with top chords graceful 
lines. The bottom chords form flat arches 
underneath the floor foundation. The posts over the 
piers are decorated iron. The cost would 
$900,000, which $256,000 would for the iron 
construction, 

The sum $2,030, which could not given 
the first-prize design account its excessive 
cost, was unanimously awarded third prize 
the design the Reschitza Iron Works, with En- 
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gineer Von Totth and Architect Schmal authors. 
plan for cantilever bridge for Fovamter. 
The top chord curved pleasing while 
the bottom chord follows the roadway. 
Three other designs were bought for $1,000 each. 
Fig. represents one the latter. This received 
seven votes the ballot for first prize, and the 
plan Chief Engineer Pfeuffer, the Hungarian 


FIG. 


State Railways, co-operation with others. The 
design for pin-connected one-span bridge for 
Eskuter, the only representative pin-connected 
bridges. The latticed, gracefully-curved top chord 
stiffened web system large panels. There 
are top laterals and the truss has the center 
only the depth the railing, thus preserving 
unobstructed view from the roadway and from the 
overhanging sidewalks. The top chords are carried 
over iron rocker columns, 130 ft. high, down the 
anchorages, Which are covered masonry pedes- 
tals. The columns are connected transversely 
iron lattice work, thus forming portals. The archi- 
tecture the latter supposed have been the 
reason that the design did not receive prize. The 

One the other purchased designs, Rieppel 
and Tiersch, represents cantilever bridge for one 
span, Eskuter, very original construction. 
seems consist deep bow-string trusses, with 
suspended roadway, the top chords which are 
from chains which lead over very orna- 
mental stone towers anchorages. reality the 
ends the bowstring girders form, with the chains 
above, brackets which are anchored the chains. 
The supposed apexes the bowstrings are sus- 
pended central girders. 

The projects for the bridge are mostly 
designs, with three openings, the type 
those above described. 

Besides the large number excellent 
there are some which seemed intended only 
furnish amusement the jurors their arduous 
work. One design for one-span bridge Eskuter 
shows curiously curved trusses, freely resting 
abutments. The widely separated chords the 
trusses are stiffened enormous rings, and are 
namented legion saints’ statues. The wagon 
moves over suspended roadway, while the 
foot passengers climb over the bold curve the 
top chord. Another fantastic design consisted 
iron tube 1,020 ft. span, made Mannes- 
mann tubes placed parallel and connected with each 
other iron bars, riveted spirals the tubes. 

Another competitor had the boldness propose 
span the whole width the Danube with ex- 
tremely shallow brick arch. The arch supposed 
built pontoon bridge and floated be- 
tween abutments indefinite construction. 

must said that the sum mental work, 
represented the designs, imposing, though, 
spite the co-operation many eminent designers, 
essentially new, epoch-making design was de- 


veloped. 


factory building steel skeleton construction 
built Providence, for the Burden Seam- 
less Filled Wire Co. The architects are Hoppin, Read 


Hoppin, Providence, and the idea ensure 
abundaut 
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RESULTS TIE PRESERVATION THE 
WELLHOUSE PROCESS. 

The important advantages preservative proc- 
the life ties, decreasing 
track repairs and improving the character 
the track, are gradually being recognized rail 
way managers. are indebted Mr. Octave 
Chanute, Past-President Am. for the 


“dee 


esses 


PURCHASED DESIGN FOR ESKUTER BRIDGE. 


following particulars the results obtained from 
the Wellhouse process tie preserva 

Ties have been treated this process the 
Atchison, Topeka Santa Ry., its own works 
Las Vegas, M.; the Union Ry., 
its own works Laramie, Wyo.; and 
Chicago Tie Preserving Co. (for the Chicago, Rock 
Island Pacifie Ry.) Chicago, 
treated each year were follows: 
U. P. Ry., 

Laramie. 
pine 
& hemlock. 


140,580 
101,889 


The numbers 


Chicago. 


Hemlock 


A., T. & 8S. F. Ry., 
Las Vegas. 
Min. pine. 

261,607 


320,922 


Year. 
1885-86 
1887 
1880 
1891 
1892 
1805 


175,035 


2,148,502 


Total ...1,298,884 242,460 

Las Vegas and Laramie the treatment has 
been chiefly confined mountain pine, which 
sorbs the solutions very well. Chicago, hem- 
lock and tamarack have been treated. These woods 
are somewhat more refractory because their 
closer grain. The cost treatment varies from 
cts. per tie, according size, amount ab- 
sorption, ete. This includes interest and 
repairs plant. 

regard durability, ete., the Atchison, Topeka 
Santa Ry. reports that its tie renewals have 
been largely reduced the treatment. 
abandoned the process and treated its 
the Burnettizing process pure and simple, which 
cheaper; but 1893 resumed the zine-tannin 
process, and operating now. The Union Pacific 
Ry. stopped operating its works 1887, for finan- 
cial reasons, and has not resumed, the works 
ing been partly destroyed fire. the Chicago. 
Rock Island Pacific Ry. practically 
treated the process were renewed 
til after six years’ service. that year 
2,319 were taken out, 1.6% the 148,823 laid 
there were 14,282 renewed, this 
and the number laid 1886. This indicates 
that there were yet 91.4% the latter ties the 
track after seven years’ exposure. The ties are 
terially hardened the process, and are thought 
resist cutting the rail rather better than unpre- 
pared oak. Out 50,200 oak ties laid the 
Chicago, Rock Island Pacific Ry. new track 
west the Missouri River 1886, total 
14.56% had been changed while 
out 21,850 treated hemlock ties, laid the same 
time, and the same sections, 692 3.16% had 
been changed 1893. 


Some difference found results consequence 


ties 
un- 


the exposure, the treated ties being reported 
best clay upland soil. Burnettizing has been 
carried Europe for about years, and some 
very excellent results have been accomplished with 
this process, although understood that there 
have been some 
washed out 
said have 


and 
in Wet 


« omplaints 


the wood 


the zine chloride 
This 
led the more recent German prac 
tice mixing creosote with the 
order te re pel 


localities 


chloride of zine, in 
moisture. Experience the zine 
tannin process only dates back when some 


ties experimentally treated were the tracks 


Junta, Colo., and the following is the record of 


tof the 
latest examination, made May 11, 
No. now P 

Lot No. of Date in in Time of 
No Wood. ties laid rack. track. @xposure 
1 Black oak May, ISS. Ll veurs 
2 W. cot'w'd ith 11 22.4 

Colo. pine July, ISS1 11.83 
COMPARATIVE ADVANTAGES 

LARED AND COLLARLESS 
the last quarterly meeting the Southern and 


Vas presented on the comparative advantages o 
collared and collarless axles tor general rolling 
stock service. The first cost of forging collarless 


aXles was stated to be somewhat 


less than of toi 


ing collared axles, they were shorter and 


the working the collar was The 
of the journal fittings is about the same. The price 
paid for labor and material 
the cost. the “Bissell” steel iron wedge 


is applied, with bronze or brass filling, it 
the 


will 
service if 


t. How 


obtained by 


crense cost of the collarless axle about 


for each 


ever, excellent 


good 
results 
ing the standard lines for oil box, 
brass axle, the standard No. 
print, but omitting the collar on axle, and adding 


prove a Investhie! 


using 


the end stops and also casting recesses the 
side of the box to receive the end Stops. A well 
designed box and end stop could probably be con 
structed dispense with the use the 


wedge and obtain just good results, not bet 
ter, thereby 
parts. 


economizing and maintaining fewer 

Worn brasses collarless journals can with- 
and made 
than work 
axles, especially when constructed without 


constructed 


in much less time 


required perform the same 


the use of the wedge. designs where the brass 
with end the 
view of journals and brass is obscured, which pre 


or wedge is shoulders, 
vents inspectors from readily noticing diameter of 
journal and of slight 


jections might possibly raised this direction 


thickness brass, and 
Where the end stop is used, however, the diameter 
of journal and thickness of ean be noticed 


glance all times, and apparent once 


brass 


whether renewals brass axles are necessary, 
what mileage can safely relied before 
newals must made. 
collared 

much 


The most objectionable feature 


This impossible with the 
axle the durable 
noticeable the 
collared axle the destructive end wear collars 
and 


more 


brasses. some instances the highest mil 

uge before renewal would not exceed 180,500 miles 
There are records collarless axles applied under 
equipment, with journals 
which have run 200,000 miles. The journals were 
reduced only 5-52 diameter, and 
There was occasionally one which was 
worn more one end than the other, probably 


passenger 


in. some 


cases less. 


due some imperfection the truck. Uneven 
journal wear may attributed misfitting dust 
guards oil box lids, allowing sand and gritty 


substances mix with the packing, and inferior 
Close observation shows that with collar 

less journals, equipped with lead-lined brasses, with 
properly fitted dust guards and oil box lids, 
miles can obtained brass wear. The 
highest mileage obtained with collared axles, under 
exactly the same circumstances, would not be- 
yond 1,359 miles brass wear. The end, 
wear both collar and shoulder was most per- 

ceptible. The physical condition the track 
great factor the normal and abnorma! wear 


201,096 200,734 
241,871 owes 210,169 
98,353 
340,451 


the two kinds journals. The 
would not much advantage roads with 
comparatively straight track roads having 
sharp and abrupt curvature contend with. 


A buliding fitted with electric power for renting to 
light manufacturers Is to be erected at Pittsburg, Pa., 
Capt. Vandergrift, that city. The building 
110 ft. and eight stories high, and will 
contain 64 rooms. In the basement will be a boiler, 
engine and dynamo plant, comprising three batteries 
and engine driving dynamo. The 
power will conveyed from the dynamo the mo- 
tors scattered through the building by wires, and there 
will be no line shafting or belting of any character in 
the building. The cost of the building and machinery 
is estimated at $200,000 and the contract for its con- 
struction reported let Murphy Hamilton, 
Pittsburg, Pa. 


The length of railway line in Mexico is 7,297 miles 
according to a recent report issued by the U. S. De- 
partment The report also states that 
Mexican are suffering from the depreciation 
of silver, since the bonded debt and about one-third of 
the annual expenditure is payable in gold, while the 
earnings are all in silver dollars, which have also to be 
reduced to gold for remission abroad. Taking every- 
thing into consideration it is stated that about 8% per 
annum fairly represent the ordinary increase 
railway movement which can be counted on from year 
to year, and which is attributable to the general prog- 
ress the country and the development its re- 
sources, Concerning the railway across the Isthmus 
Tehauntepec from Coatzacoalcos, on the Gulf, to Salina 
Oruz, the Pacific, the report states that about 
miles at the center of the isthmus remain to be built. 
Work now progress the harbor works 
zacoalcos, Which will cost $4,300,000, and also on the 
large iron pler at Salina Cruz. 


The condition the Nicaragua Canal property 
at Greytown has been found much better than was ex- 
pected by U. S. Commissioner Hastings, who was sent 
by the government to inspect it, according to press dis- 
patches from Greytown. It is stated that nearly all of 
the machinery can be made ready for use with no great 
repairs. ‘The dredges were found in the poorest condi- 
tion, and stated that many them will need new 
before they can put operation. The town 
consequence the stoppage the canal work. Dis- 
patches from Washington state that the unsettled de- 
tails the canal bill which will reported 
gress have been practically settled. The committee 
will recommend a directorate of eleven members, eight 
government directors, one representative the com- 
pany, one from the government Nicaragua and one 
from Costa Rica. Three goverument engineers will 
have charge of the work. It will be provided that divi- 
dends shall not exceed 5%, so that a sinking fund may 
be established. The government share of dividends 
will be credited to a sinking fund. Some members of 
the think the debt can raised years 
the lines laid down. Bonds were practically de- 
cided upon for the whole amount, as the proposition to 
silver involved troublesome complications and op- 
position. However, that section the bill left sub- 
ject to change, so that if any plan involving the use of 
seems practicable can adopted. 


drawbridge with two center bearing spans 
bulit at Columbus St., Cleveland. O. ‘The ends of the 
draw spans will contact. Each span will 
134 long, with 20-ft. roadway and two 6-ft. side- 
walks. The clear span will be 115 ft. between piers, 
and there will be a headway of 16 ft.. 


The comparison English and American railways 
subject perennial interest, and England there 
beginning to be a more intelligent understanding of 
American railways and railway practice. English 
paper recently published interview with Mr. 
Stretton (whose views American railways were 
given in our issue of Aug. 24, 1893) in the course of 
which he stated that while on the whole railway trav- 
eling probably safer England, yet many ways 
American railways are decidedly superior. For speed 
and comfort he thinks the latter stand first, but he be- 
lieves that the visits of English engineers to Chicago 
last year will lead to important alterations and im- 
provements in railway working in England. The im- 
provement which Mr. Stretton is now specially urging 
upon railway companies is the introduction of sleeping 
ears for third-class passengers upon express trains, 
which cars would, in his opinion, not only prove a 
boon to the public but pay the railways handsomely. 


The Nilgiri Railway, in India, has twelve miles laid 
with the Abt rack rail grades steep maxi- 
The line meter gage, and there are two rack 
bars, carried cast chairs fastened the wooden 
tles fang bolts. With the exception the Pike’s 
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Peak Railway this is the only Abt rack railway using 
wooden ties, and particulars the method con- 
struction adopted the Pikes Peak road were sent 
the the Nilgiri Railway Mr. Hilden- 
brand, C. E., of New York, who represents the Abt 
rack system the United States. The rack bars were 
made at Sheffield, England, and the steel was specified 
to have an ultimate tensile strength of 30 to 32 tons, 
with elongation 20% ten miles. The bars 
are 12.6 ft. long, 4.4 ins. deep over the teeth and 
thick. Every rack bar was required ap- 
plied stud template having stops the end repre- 
senting the length, and projections the exact 
the teeth and bolts. 


CONSTRUCTION NEWS. 
RAILWAYS. 


East Chicago—Existing Roads. 


BALTIMORE LEHIGH.—It reported that this 
road will made standard gage. The line extends 
from Baltimore, Md., to York, Pa., 80 miles, and has 
been the hands receivers for some time. 

PORTLAND RUMFORD Plum- 
mer, Lisbon Falls, Me., and H. J. Chisholm and G. C. 
Moses, Bath, Me., are said to be the chef promoters 
of a new company to be called the Swift River R. R. 
Co., which proposes extend this railway miles 
Swift River into rich spruce timber regions in Maine. 
The route is sa'd to have been surveyed twice and the 
construction will be commenced about July 1. 


Projects and Surveys. 


MONONGAHBLA 
Pennsylvan‘a build railway from City Farm, the 
Baltimore & Ohio, to the mouth of Negleys Run on 
south branch of Allegheny River, a distance of about 
six miles; capital stock, $60,000; Pres., Geo. T. Rich- 
ards, Pittsburg, Pa.; directors, Jas. Doig, L. H. Part- 
ridge, Jas. Duncan, Wm. Smith, Sackrider, 
Feaser, Pittsburg, Pa. 

& Delaware Bay, Easton & Chestertown, and Eikton & 
Southern is to connect with the Baltimore & Ohio at 
Childs station, and connect at Lambson’s station with 
the Baltimore & Delaware Bay, which will be rebuilt, 
and which will be made to extend to Tolchester and 
from thence to Chestertown, where it will connect wich 
the Chestertown & Easton, thus forming a trunk Mne 
down the Maryland peninsula. Extensive improvements 
will also be made at Bombay Hook, where the cars are 
to be transferred to the Jersey Central. ‘Traffic arrange- 
ments have been made with the Ba.timore & Ohio and 
with the Jersey Central which will give a large coal 
traffic to the new road. The surveyors wil soon have 
finished their labors and report permanent route. ‘The 
Elkton Southern has elected the following officers: 
Pres., George Biddle, Cecilton, Md.; Treas., Emil 
leus, Philadelphia; Secy., Dr. Howard Bratton, Elkton, 

WADDINGTON HIGH FALLS.—The Buffalo 
“Courier”? states as follows: Surveys are now being 
completed for a new railway 25 miles in length, to 
be known as the Waddington & High Falls, con- 
necting with the Rome, Watertown & Ogdensburg 
countered between Waddington and Madrid, Madrid 
and Canton, and between Canton and High Falls. 
There will be stations at Dry Island, near Waddington; 
at Joyce’s Road; at Madrid village; at Madrid 
Springs, where the road will cross the O. & L. C.; 
at Bucks Bridge; at Canton village, where the road 
will cross the R., W. & O., and at High Falls, the 
present terminal point. A 100-ft. iron bridge will be 
required at Brandy Creek, near Waddington; a 20-ft. 
bridge across the Grass at Bucks Bridge village, be- 
sides bridges across Little River at Canton and across 
the Grass at High Falls. Pushing the work of the 
final survey is an engineer corps of over 20 men, in 
charge of John G. Tait, Res. Engr., with (| F. 
Parker in charge in the field, the whole engineering 
corps being under the direction Maj. Geo. Bur- 
bank, Niagara Falls fame. The railway company, 
so the promoters claim, will be entirely distinct from 
the St. Lawrence River Power Co., and at present has 
connection with any other road. The road will 
laid with steel rails. intended equip 
with one passenger and two freight locomotives, two 
baggage-cars, five coaches and 50 freight cars. The 
estimated cost constructing and equipping this pro- 
posed line is $500,000. 


Southern—Projects and Surveys. 


PANTHER FORK.—A. Winchester, Buchannon, 
W. Va.. writes us that this ‘s a projected logging rail- 
way owned by the Buchannon River Lumber Co., but 
that the construction has been indefinitely postponed 
owing the times. 

TAVARES, ATLANTIC TAMPA stated 
that the construction of this railway will soon be com- 
menced by W. E. Simmons, contractor, Tavares, Fla. 


Northwest—Existing Roads. 

from Shawano, Wis., states as follows: A party_of Chi- 
eago & Northwestern engineers, numbering 17, from 
Kaukauna, Wis., in charge of Hiram J. S:iper, were in 
the city June 18, leaving for the north way Kes- 
hena, and are engaged surveying and locating 
branch of the Northwestern from Shawano north to 
intersect the Watermeet and Power branch the North 
western line. 

ELGIN, JOLIET EASTERN.—Press reports state 
that railway, the Outer Line, perfected 
arrangements to enter the city of Chicag> over the 
tracks of the Monon from Dyer, Ind., and thence over 
the Western Indiana to the Dearborn St. station. The 
yresent owners of the road are represented by Drexel, 
Morgan Co., New York, and said the syndicate 
will erect an extensive system of elevators near the 
South Chicago docks, reach which will neces- 
sary for the new road to build three miles from a pont 
line the Western Indiana. The Elgin, Joliet 
Eastern was originally built the handling 
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of freight originating at Elg'n, intermediate points and 
Joliet. The road crosses every important trunk 
lead‘ng to and from Chicago. Dearborn station is th: 
Chicago terminus the Wabash system. 

FREMONT, ELKHORN MISSOURI 
is stated that the contract for the first 20 m_les of the 
extension to the Hay Creek coalfie:ds, noted last week 
has been awarded Crouch and that the tie 
has been awarded Daniel Ferguson, 

Dak. 

Projects and Surveys. 

FORT HARRISON.—The contract for constructing a 
branch railway at Fort Harrison, near Heena, Mont. 
has been awarded to Hugh Kirkendall, Helena, : 
the other bids being: Green & Helen: 
9,662; John Brady, Helena, $9,881; A. D. Guy, Hele 
$10,109; Thos. Greenough, Missoula, Mont., $10,361: 
Fred. Youngen, Minneapolis, Minn., $10,950. 

Southwest—Existing Roads. 

ST. LOUIS SAN FRANCISCO.—It stated tha: 
surveys are beng made for an extension from Sapu:pa, 
Ind. T., southwest to Guthrie, Okla. 

PACIFIC.—Press reports state that 
engineering corps under the supervision of E. B. Cush 
ing, Rest. Engr., Houston, Tex., are now engaged in 
surveying the line the proposed extension 
branch from St. Martinsville, La., to Arnanudville, a: 
that it is expected by the officers of the company tha: 
the work of construction on the new extens.on will be 
gin soon the right way and line survey 
p eted and submitted to the company, so as to be fiy 
shed in time to handle the growing crop. The s‘te fo: 
the depot has been located at Aruaudvilie, and every 
thing points to a quick and favorable execution of the 

Rocky Mt. Pacific—Projects and Surveys. 

DENVER & WESTERN.—Incorporated at Denver. 
Colo., to build a mining railway with several branches 
from Atice, on Silver Creek, Clear Creek county, to Cen- 
tral, Black Hawk, Denver and the northern boundary 
line of Colorado; capital stock, $1,000,000; directors, 
Henry Paul, Denver; J. W. Hawk, Wm. M. Mitchel! 
Topeka, Kan.; Edward W. Williams, and Wm. 0. Me- 
Farlane. The main line will be about 12 miles in 
jenath, che, for nearly completed. 

plan open the new mining camp Yan 
kee Hill. 

contract for constructing this railway from Mouterey 
to Fresno, Ca’., 170 miles, has been awarded and that 
the grad ng will be commenced July 4. The project was 
described in our issue of May 17. Ch. Engr., P. PV. 
Dandridge, Monterey, Cal. 

fornia to build a railway about four miles in length to 
the Bay View racecourse or to Hunter’s Po‘nt; capital 
stock, $500,000; directors, H. F, Willams, W. F. Wil! 
C. N. Felton and J. C. Birdseye. 


STREET AND 


SKOWHEGAN, ME.--Arrangements are being made 
by A. F. Gerald, Fairtield, and J. C. Libby, Waterville. 
to construct an electric railway from this place to 
Norridgewock. The Worcester Construction Ge. offers 
to build and equip the road for $45,000, according to 
reports. 

BROOKLYN, N. Y.—The Nassau Electric R. R. Co 
has awarded a contract to the Berlin Bridge Co. to 
erect a 157 x 106-ft. power house, at $50,000. 

NEW YORK, Y.—The Metropolitan Traction 
has petitioned for a franchise for a cable road in 2% 
St., from Broadway to Lexington Ave. 


TROY, one-half the $50.000 asked 
the Troy & New Eng.and R. R. Co., as a bonus for cou 
structing ap electric line to Sand Lake, has been sul 

AMBLER, PA.—The Ambler Ry. Co. has 
been incorporated to build a road about two miles in 
length; capital stock, $12,000; incorporators, 
B. Krick, Reading. 

FOREST OITY, PA.—It is reported that L. P. Wede 
man and W. J. Maxey, of this city, are endeavoring to 
organize a corporation to build an electric railway 
from Dundaff to Nicholson. 

HAGERSTOWN, MD.—W. A. Sheldon, Man. Genera! 
Electric Trust, Oincinnati, O., reported trying 
secure a franchise for an electric railway in this city. 

NEW ORLEANS, LA.--The St. Charles St. 
has petitioned the council for franchise operate 
its line electricity. 

JACKSON, reported that company 
being formed build electric 

CLEVELAND, Cleveland Elyria Ry. Co. 
has been incorporated build railway be- 
tween the places named; cap tal stock, $100,000; in- 
Coffinberry and Bebe. 

WEST RICHFIELD, Porter writes that 
company has been incorporated electric 
railway from Cleveland to Akron, passing through the 
miles. Mr. Ritchie, has made surveys. 
bonus about $40,000 has been raised. 

WORTHINGTON, O.—The Worthington Wester- 
ville Electric St. Ry. Co. has been incorporated. 

IND.—The Indiana Electric Co. has ac- 
quired the plant of the Hikhart street rai.way, and 
Goshen and this place will be connected by an electric 
line, according reports. 

NORTH GRBENFIELD, WIS.—The St. 
tric railway from the National Park to the State Park. 

STILLWATER, MINN.—The Stillwater Electric Ry. 
Co. has been organized, with capital stock 
Pres., Allen Curtis, Boston, Mass.; Treas.,, E. P. Mot- 
ley, Boston; Secy., Nethaway, 

KANSAS CITY, KAN.—The Kansas City 
Ry. Co. has been incorporated; capital stock, 
Kansas City, Kan.; Luggrew, Ozone Park, 
Lewis West Chester, Pa. 

OORSICANA, TEX.—The street 
property including about four track, has been 
sold Moffett, Waxahachie, who will once 


= 
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put the road good condition and begin its operation, 
accord ng to reports. 


TENNESSEE.—A committee has been appointed 
Nashville to investigate the question of improving the 
roads in Davidson county. C. A. Sharenberger, Chn. 

ARKANSAS.—The contract for macadam‘zing the 
Fourche Dam road in Pulaski county has been awarded 
Bragg Downes, Little Rock, $17,592. 

COLORADO.—The Flowers Toll Road Co. has been in 
corporated Denver Jacob Flowers, Clayton 
and B. F. Flowers, to build a road in Larimer county: 
posed construct road from_G enwood Springs, Gar- 
field county, to the summit of Lookout mountain. 

WASHINGTON.—The commissoners of King county 
have awarded the conrtact for 5,236 ft. of macadamiz- 
ing James McCallum, Seattle, cts. per lin. ft. 


BRIDGES AND TUNNELS. 
HOLYOKE, MASS.—The city engineer 


pleted plans for a stone and brick bridge on Cabot 
St., estimated to cost $25,000. 

BROOKLYN, Y.—At hearing the Army 
Building, New York, last week, Col. G. H. Gillespie, 
U. S. Engr., and others advocated the rebuilding of 
the bridge over Newton Creek at once. The opinions 
were forwarded to the Secretary of War. 


PA.—The county commissioners 


awarded contrects last week for rebuilding four 
bridges swept away by the recent high water. and 


bids are asked until June for the Market 
St: bridge, spans, this city. The bridge 


was tive spans (41 ft.), and will cost $23,050. The 
same bridge cost in 188%, without advertising for bids. 
$89,500. Jersey Shore bridge, 


eost $15,450, and was originally purchased at 852,500. 
The Perryville bridge that was built in 1889 cost 
$7,987 and the Fields bridge $2,185. These have each 
one span, and will built material the bridge 
washed away from Market St., at a cost of $4,185 for 
both. The other bids for this work are based on new 
material. The contracts for the stone work for the 
five bridges were awarded to Smith & Campion, 
Mahanoy City, advertising. the commis- 
sioners are reported as being convinced that better 
work would secured avoiding competition. Webb 
& Perkins, the engineers in charge of the construction 


of the susperstructure of these bridges, inform us 
that the bids were as follows: 
Perry- 
Jersey ville and 
Muney. Shore. Fields. 
Dean & Westbrook...... 23,700 


Nelson & Buchanan**.... 10.050 


King Bridge Co.......... 24,700 
Groton (N. Y.) Bridge Co. 21,100 10,700 
Varity Iron Co.......... 24,880 10,470 
serlin Bridge Co.... 12,000 


Champion Bridge 


Wrought Iron Bridge Co. 2 


12,220 


Columbus Bridge Co.... 27.637 A 11,011 
Phoenix Bridge Co...... 24.300 16,480 11,300 
Owego (N. Y.) Bridge Co. 24,500 *15,450 10,050 


* Awarded contract. 
** Chambersburg, Pa. 
*** Williamsport, Pa. 


ELKTON, MD.—The county have con- 
tracted with the Groton Bridge Co., Groton, N. Y., 
for seven bridges, to cost $13,500. 

WILLIAMSPORT, MD.—A company reported 
being organized at this place, six miles from Hagers- 
town, to build a bridge over the Potomac River; cap- 
ital stock, $35,000, 

MONTGOMERY, ALA.—It is stated that a company 
is being organized in this city to build a $150,000 steel 
drawbridge over the Alabama River. 

ASHTABULA, proposition issue $30,000 
in bonds to secure the construction of a highway 
bridge across the gulch, estimated to cost $87,000, was 
defeated last week by 17 votes. 

ALBION, MICH.—Bids are asked until July 2 for 
two steel and one stone bridge, as stated in our ad- 
vertising columns. F. Laberteaux, Cy. Engr. 

WICHITA, KAN.—Press reports state that a Rock 
Island railway bridge Round Pond Creek was de- 
stroyed dynamite June 22. 

YANKTON, DAK.—The plans for the proposed 
railway and wagon bridge across the Missouri River 
have been receiv d by Senator Pettigrew. according 
press reports, and will soon submitted the 
Secretary of War for approval; estimated cost, $15,0u0. 

VAN BUREN, ARK.—The 
Bridge Co. been incorporated construct 
way and highway bridge across the Arkansas River 
this place; stock, $150,000; Pres., 
Meechem. 

SEYMOUR, TEX.—The county commissioners are 
reported as abont to order an 80-ft. iron bridge to 


replace a trustle over the Brazos River, recently washed 
out. 


MARIETTA, IND. T.—Bids are asked once for 


MONTREAL, QUE.—The Montreal Bridge Co., has 
petitioned the city council grant $40,000 year for 
20 years to the company to assist it in constructing a 
proposed $5,000,000 railway and highway bridge across 
the St. Lawrence River, from St. Mary’s Ward across 
Isle Ronde \{o the south side of the river. Pres., Henry 
Hogan; Vice-Pres., Thibaudeau; Director, 
Gault; Secy.-Treas., Robert Watson. 

OTTAWA, ONT.—Press reports state that large 
deputation from Ottawa and Hull waited on the gov- 
ernment June 19 to ask for a bonus of $250,000 
towards the construction of an interprovincial bridge 
across the Ottawa River, at this place. This city has 
voted $150,000 in subsidy and the government is said 
to have given a favorable reply. 

WINNIPEG, MAN.—Bids are asked until July 
for the construction and erection of an iron or wood- 
superstructure for the Maryland St. bridge. The 
bids recently received for this work were published 


our issue May 31. Sproule, Com. 
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WATER-WORKS. 

LEWISTON, ME.—The discussing the ad- 
visability increasing the supply; estimated cost 
extra pumps, $10,000. 

PITTSFIELD, ME.—At June was 
voted to appoint a committee to contract with the Pitts 
fie'd Water Co. for a supply. 

ASHLAND, H.—Chas. Bartlett, Manchester, 
reported about the construction 
works. 

mittee has been appointed to contract 
hydrants, at an annual rental of $2,000. 

LUDLOW, stated that the town favor 
putting works; estimated cost, $20,000, 

UNDERHILL, VT.—T. W. Thorp [ts to put in works, 
reservoir, for fire protection, according 
reports. 

MONSON, and for work 
are nearly completed and it is stated that bids wil 
soon be asked. 


that a 
for about 


com 


R. I.--As related at length elsewhere 
in this issue, it is probable that a system of filter bets 
will be constructed for the purification of the city’s 
water supply, instead of mechanical filters, owing to 
a recent court deesion. It is stated that Everson & 
Liddie, local contractors, stand ready to build fi ter 


beds with a daily capacity of 15,000,000 
$200,000, the beds to be constructed after 
furnished by J. Herbert Shedd, Cy. Engr. 
will investigate the matter. 

NEW LONDON, CONN.—The city has sold $60 000 of 
water bonds to R. L. Day & Co., Boston, for $63,113. 

UNIONVILLE, N. Y¥.—The Unionville Water-Works 
Co. has been incorporated to construct works: expital 
stock, $25,000; Wm. Brooklyn; Wm. 
Smith, Newtown; Alviu J. Grathn, New York, and 
others, ‘ 

BUFFALO, N. Y.—The council has appropriated $19 
(0 for improvements at the pumping station. 

PHOENIX, N. Y¥.—The plant of the Phoenix Water 
Co. is reported to have been sold at publie anetion to 
Orrin F. Gaylord, Oswego, for $7,000, 

DANSVILLE, N. Y.—Bids are 


galons for 
vans to de 
The council 


asked for 


construct 


ing works for domestic use. The village has a gravity 
system for fire protection, costing $30,000. Chas. <A 


Snyder, Pres. 
EDWARDS, N. Y.—Bids are asked until July 12 for 
constructing works. D. M. Taylor, Pres.. Bd. Comrs. 
LOWVILLE, N. Y¥.—The contract for constructing 
works has been awarded to L. J. Richardson and EK. 8S 
Ferris, of Watertown, at $20,648. The total bids were 


published last week. 

TROY, N. Y.—Bids are asked until June 29 for two 
horizontal return tubular boilers of 175-HP. each 
Geo. LB. Fales, Clk. Comrs 

CAMDEN, N. J.-It is stated that work will be 
commenced this week on four artesian wells to be 


sunk as an experiment for an improved supply. 
FLEMINGTON, N. J.—The Flemington Water Co. is 
reported as about to make extensive improvements. 
GLASSBORO, N. J.—Iit is stated that work on the 
plant for this place and Clayton will be commenced by 
the American Pipe Co., Philadelphia, as the 
location is decided upon. 
PEMBERTON, N. J.—The Pemberton Township 
Water Co. has been incorporated with a capital stock 
of $10,000; directors, Theo. Budd, Aaron Early, A. J. 
Morris and others. Surveys are being made and it 
stated that a 60,000-yallon cedar tank will 
structed. 
EDDYSTONE, PA.—The borough is negotiating with 
the Springtie.d Water Co. for a supply. 
NORTHUMBERLAND, PA.—Bids are asked until 
July 14 for constructing works for the Northumberland 
Warer Co., as stated in our advertising columns. 
RANKIN, PA.—It is stated that $20,000 of bonds have 


soon «as 


In 


be con 


been voted for works; supply from Braddock or Alle- 
Water Co. have been prepared 
Trimble & Miller, Pittsburg, and bids will be asked 


within a few days for the construction. 
WARREN, PA.—The Warren 
secure a new supply 
ent supply. 

CULPEPER, VA.-W. J. Shotwell, Town Recdr., 
writes us that the citizens have voted, 105 to 5, in 
favor of issuing $20,000 in bonds for works, but that 
no steps have yet been taken for plans. 

GRAFTON, W. VA.—Bids are asked until July 16 
for constructing works, as stated in our advertising 
columns. Engrs., Wilkins & Davison, Pittsburg. B. F 
Bailey, Secy. Comrs. 

WINSTON, N. C.—The aldermen have called an elec 
tion for Aug. 7 to vote on issuing bonds for $100,000 for 
purchasing works and extending the same. 

OUTHBERT, GA.—Plans are being considered for 
works and an electric light plant, according to reports, 
and it is expected that the construction will soou be 
commenced. 


ORESCENT CITY, FLA.—G. H. Williams, Town Cik., 
writes us that the town is negotiating with Miller & 
Cash for a supply for fire protection. An iron tower 
and wooden tank have already been erected and iron 
pipe, hydrants, etc., will also be required; supply from 
artesian wells, 


Water Co. is arranging 
to four miles beyond the pres- 


has completed plans for works estimated to cost 
$16,000. Bonds have been sold and the contriict will 
soon be let for the construction. Work will ‘include 


201 tons of 12 to 4-in. pipe, 31 bydrants and a 25 x 30-ft. 
iron tank upon a steel trestle 80 ft. high. 


COLUMBIA, ALA.—J. E. Searcy, Clk., writes us that 
the contract for works has been awarded. 
THIBODEAUX, LA.—The 


citizens have voted in 
favor of a five-mill tax for ten years for works. 
KNOXVILLE, TENN.— The Lonsdale sloumont 


Water Co. has petitioned for a franchise for North 
Knoxville, offering furnish supply 20% less 
than the present rate. 

NASHVILLE, TENN.—The penitentiary commission 
has awarded the contract for the pump-house and res- 
ervoirs to Burke & Edmonds, Bridgeport, Tenn., and 


that for pump and piping Mooney Baine, 
ville. 


SPRINGFIELD, TENN. Steps are ‘ take fo 
works, according to reports 

SHELBYVILLE, KY The ¢ t f Appeals has 
approved the contract bet wee e city and e Shelby 
ville Water & E e Co.. I he city 
is to pay S450) pet 7 1 ve s id it is ex 
pected tl t wi be « istt ted as soon . 


possible 


ASHLAND, © 


An election will be held July 7 

Vote an issue f S458) in bo is f 

ATTICA, O ks propos n ea la 
he special ete e of 136 li 

CAREY, isked f 
structing works, gt Eng Jarv s 
Humphrey, Findlay. J. A cy Prustees 
NAPOLEON, O.—Bids a J 24 for 
eonstructing works and an electric light it, 
stated in our advertising columns, king J I 


Strawn, Salem. Josiah Koller, Secy. Bd 


ST. BEI George Hornung, Co 
Cineini i, writes us that the following bi 
celved June 19 for tl power station of 
works and electric light plant 
Pat. Murray & Son, ¢ innati, O.. $17,188 
T. A. MeLain & Sen, Linwood, ‘ 
J. Geiswein & Bro llartwell, O 16.64 
A. L. Tosso, Carthage, ©. (awarded contract) 10 

TOLEDO, O.—Bids are asked until July 10 for con 
structing a water-tower for the state hospital Arch 
KE. O. Fallis, Nasby Bidg. H. A. Tobey, Secy. Bad 

ALEXANDRIA, INI).--The Alexandria Water ¢ 
was incorporated June 2O with a capital steck of 

CAMBRIDGE CITY, IND.— The question of works is 
being agitated, 

HOWELL, IND.—It stated that the proposed 
tension of the mains fro Evansville to this place is 
estimated to cost $4,437. 

FORT WAYNE, IND.—The South Wayne residents 
are reported to have voted to issue $13,000 in bonds fo 
works. 

SOUTH BEND, IND.—Pians are being cons-dered for 
securing an additional supply. 

CHLESANING, MICH rhe commit is reported as 
in faver of works aud electric its id th yunell 
is expected to take action in favor of the improvements 
this week. 

DHTROLT, MIOH Phe commiss oners have deeded 
in favor of extensions esti! ! t $50,000 to I 
erease the supply for the fire deparimen 

AURORA, ILL.—The council is msidering an ap- 
propriation for extensions, 

JOLIET, ILL.—Frank W. Dewse Supt., writes us 
that the city wil Pohle alr-Dft 
pump this summer will make about a mile of ex- 
tens.ons; contraets not yet awarded. 

KIRKWOOD, are asked until July for 
pipe, hydrants, stand-pipe, pumping machinery, etc., aa 
t our advertising columns, Consut. E 


igr., Chas, 


LEXINGTON, TLL.--The council is fnvestigating the 
question of works; estimated cost, $12,000. 

MILAN, ILL.—The contract for sink ng an artesian 
well, as the first step for works, has been awarded to 


J. P. Mi 


rr & Co., Chic 


igo, at $1.70 per ft. 


MORRIS, ILL.—Voorhees & Witmer, Buffalo, . have 
been engaged to prepare plans and spec fications fo 
works and to superintend the construction, 

RANTOUL, ILL.—The contract for a botler for the 
works has been awarded to Maltby & Walace, Cham- 
paign,. and that for sinking the wel, ete., to J. A 
Mounts, De'avan. 


SIDELL, ILL.—The citizens want works, according to 
reporis. 

WHEATON, ILL.—The contract for the stand-pipe 
for the new works bas been awarded to Browne. ‘& 
Co., Dayton, O. Engr., W. S. Sh-elds, Tithe & Trust 
Bidg., Chicago, 

KAUKAUNA, WIS.—B'ds are asked until July 17 for 
a franchise for works, the city to contract for 90 hy- 


stated in 
Mayor. 

WIS.—The 
»to lL. W. Newcom 


our advertising H. B. 


columns. 


Tanner, 
KENOSHA 


r, Chicago, who s reported as 
planning eonstruct works coat $125,000 
ESTHERVILL#, 1A.—N. B. Egbert. Cy. Clk., 
us that he eity has voted! favor of works 
electric Light plant and tt is will be 
for the construction. 
MASON CITY, IA.—J. 
been awarded a contract 
sions in the nort 


chi 


writes 
ind an 
asked as soon 


as p ywsible 


iern p rt 


SIOUX CITY, IA.—The committee 


has recommended 

that a separate plant be put in to supp.y Morning Side 
supply from we_ls. 

TRAER, LA.—The proposed was car 


and 


1 almost unanimously 
ably be put ‘n a 
CROOKSTON, 
committee to as 
supp-y. 
MARSHALL, 
will be held July 3 to vote 
bonds for works. 
MINN.—The arrangements for put 
ting in works and an electric I'ght plant are reported 
about 
BANCROFT, NEB.—The 
issue $7,000 in bonds for 


once, 
MINN.—The council 
erta.n the 


directed the 


has 
cost of secur. ng an artes.ap 


stated 
on an iss 


that an election 
1e of $25,000 in 


e'tizens 
works, 


voted Jnne 18 to 
bot it has been since 


learned that the law permits the village to vote on.y 
$5,200. 

CEDAR RAPIDS, NERB.—The $9.000 In water bonds 
have been sod, and it is stated that bids will be re- 
eeived at once for the construction. 

FLANDRBAU, 8S. DAK.—We are informed that the 


elty 
tem. 
GRAND FORKS. N. DAK.—The council has voted to 
bond the city for $40,000 for extensions and for a filte: 
plant. 
works will put the company. 


has commenced the construction of a $10,000 sys 
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GLASGOW, MO.—Bids are asked until July for con- 
structing works. Engr., F. Wm. Reader, St. Louis. H. 
Olay Cockerill. Cy. Secy. 

HOUSTON, TEX.—W. Buck and others, Mo- 
bile, Ala., have petitioned for a franchise, offering the 
chty 400 hydrants at $40 each per year and all addi- 
tonal at $30 each. 

MARBLE FALLS, TEX.—W. Badger, Secy. 
Light & Water ©o., writes us that all materials for 
the new works have been purchased except ai few 
thousand feet of pipe. 

MINBRAL WELLS, TEX.—J. T. Harris writes us 
that the contract for works has been awarded to O, J. 
Gorman & Oo., Dathas. 

ROCK SPRINGS, TEX.—The Rock Springs Water 
Supply Co. has sold its plant to J. M. Haney, who is 
reported as about to make improvements and ex- 
Tensions, 

BALLARD, WASH.—An artesian supply has been se- 
cured and it is stated that the question of issuing 
bonds for works is again being agitated. 

EVERET?, WASH.—The Everett Water Oo. has been 
granted a franchise for the streets not already held by 
ihe company 

SAN DIBGO, CAL.-E. M. Clapp, Cy. Engr., and 
others are investigating the question municipal 
works, for which It is proposed to appropriate $1,500,- 
or bore, 

CAMPBELLTON, B.--The Campbellton Water Co, 
has been incorporated by J. R. Thibedeau, Alfred Rin- 
fret, Alfred Roy and Raoul Rinfret, E., 
Montreal; capital stock, $60,000, 


ARTESIAN WELLS. 


ASHLAND, WIS 
drilling a well in Mount 
ford, Cy. Clk. 

OAK CLIFF, TEX.— Bids are asked for boring an ar- 
tesian well for the Oak Cliff! Water Sapply Co. G. R. 
Cariton, Supt. 

FORD, COLO. 
citizens have accepted a proposition of J. W. 
Jrenver, to bore a well SOO ft. deep. 


IRRIGATION. 


DOUGLAS, WYO.—The ditch enterprise this place 
under contemplation by Messrs. Richards and Shoen- 
felt is stated iu a press report as comprising a rock dain 
across the Platte River at a point near the mouth of the 
Wagon Mound and a waterwheel capable of producing 
at least 500 HP. This will run pumps with which the 
water will be raised 25 ft. and carried thence in a 
ditch ft. wide the adjacent lands. sur- 
veys show that 10,000 acres of land can be brought 
under the ditch, all on the north side of the r-ver, 

O'NBIL, NEB.—It is stated that the contract was let 
June 21 for the construction of an irrigation ditch 
south of the Elkhorn River by the Elkhorn Irrigation 
©o., and that work will begin in a few days. The con- 
tract provides for the complet'on of the diteh by Nov. 1, 
1804. The proposed ditch will be 12% mites long. It 
tukes the water out of the Elkhorn River, ten miles 
west of O'Neil, and conducts it south of the river to a 
point Dry Creek, four miles south 
irrigate over 90,000 acres. 

DENVER, COLO.—John M. Kneaid is expected to 
commence work this week on the Boss Lake reservoir, 
at the headwaters of the South Arkansas River, in 
Chaffee county; estimated cost, $11,000, 

LINDA VISTA, CAL.—Bids are asked until July 3 for 
the purchase of $10,000 of the bonds of the Linda Vista 
irrigation district. Geo, K. Phill’ps, Secy. 

ESCONDIDO, final contract for the sale 
the $250,000 in bonds of the Eseondido irrigation dis- 
trict and for the construction of the entire system 38 
have been closed June 12. The bids were pub- 
lished in our issue of March 29. 

SANTA FE, MEX.—A press report states that 
through the recommendation of Lieut. Plummer, agent, 
iu charge of the Navajos, Governor Thornton and 
General MeCook have, for some time, been urging 
upon the Interior Department and Congress the im- 
portance of providing an efficient irrigating system for 
the Navajos’ reservation. About a year ago Congress 
made an appropriation of $60,000 for this purpose, and 
during the last summer Lieutenant Brown, Engr., as- 
sisted by Frank J. Coolidge, of San Juan county, sur- 
veyed the northern part of the reservation, and con- 
cluded that a good ditch could be taken out at Chaco 
Canyon, and another at a point on the San Juan 
River, a mile below Farmington. Nothing further 
was done until last month, when E. (,. Vincent ar- 
rived Fort Defiance with appointment super- 
intendent of irrigation on the Navajo reservation. 
Since then he has been busy preparing to build the 
proposed ditches, and will begin active work soon 
as teams and serapers can be purchased. Indian labor 
will be utilized as far as possible. 

NEW COMPANIES.—Windy Spring Irrigation Co., 
Lakeview, Ore.; $2,000; James and W. J. McKee, 
J. S. Lane.——Headley [Irrigation Co., Walla Walla, 
Wash.; $600; CC. P. Headley, P. P. Pearson, W. 
Riser.——Veeck Irrigation Co, San Angelo, Tex.; $10,- 
ovo; §. BE. Sterrett. G. B. Sherwood, A. B. Sherwood. 

Fremont Canal & Power Co., Fremont.Neb.; $1,500,- 


Bids are asked until July 3 for 
Hope Cemetery. Thos. Tel- 


Press reports state that the 
Poponoe, 


000. Riverside Canal & Irr'gation Co., Cu bertson, 
Neb.: $10,000. Laurel Street Lateral Diteh Co., 
Fort Collins, Colo.; $1,000, 

SEWERS. 


LANCASTBRR, N. H.—It is reported that the construc- 
tion of sewers, for which $25,000 was es 
last March, will be commenced as soon as the ground 
freezes in the fall, so as to avoid the quicksand in 
three of the streets. 

ROCHBSTDR, N. H.—The council is discussing an 
appropriation of $380,000 to $50,000 for completing the 
system. 

ENOSBURG FALLS, VT.—W. W. Hutchinson, Town 
Cik., writes us that surveys are being made for a e6ys- 
tem, but that appropriation has yet been voted for 
the construction. 

AMHBRST, MASS.—The selectmen are considering 
plans for sewers in the eastern part of the town. 

BELMONT, MASS.—A town meeting bas been he'd 
to discuss the construction of a main sewer or of a 
complete system. 


GARDNER, Allen, Worcester, has been 
awarded the contract for constructing sewers four 
streets, $12,487, the other bids follows: 
McCusker Bros., Waltham, $15,656; Jos. Moreau, Gard- 
ner, $15,944; G. M. Atkins & Co., Palmer, $16,796. 

MASS.—A. Drake, Supt. Pub. 
Wks., has estimated the cost of competing the Bonney 
St. brick sewer $40,968, and appropriation 
$20,000 for extending the sewer is being discussed. 

VALLEY FALLS, R. I.—The council is considering 
plans for constructing sewers, accord:ng to reports. 

NAUGATUCK, CONN.—A system being discussed. 

BATH-ON-HU DSON, NN. Y.—Bids are asked until July 
for constructing pipe sewers two streets. 
T. G. Wornham, Village Clk. 

BELMONT, reported that Leander Gor- 
ton has made surveys for system. About 4,000 ft. 
pipe will required the south side. 

BUFFALO, are asked until July and 
12 for constructing 20 to 10-in. pipe sewers in several 
streets. K. G. Parsons, Acting Secy. Dept. Pub. Wks. 

CHATEAUGAY, Y.—Levi Leake interested 
company that has been granted a franchise for a sys- 
tem. 

LYONS, Y.—The board public works has been 
petitioned to construct a proposed outlet sewer into 
Clyde River, instead Black Brook, now 

NEW YORK, board public works has 
received the following bids for constructing a sewer 
28d St.: Steward $51,997; Thie- 
mann, Jr., 14; W. F. Cunningham, $49,555; Patrick 
Mahon, $60,677.——Bids are asked 
by the department of public works until July 10 for 
constructing a sewer in 117th St. 

JERSEY CITY, J.—The officials this city and 
Hoboken are considering plans for reconstructing the 
Ravine Road sewer, which is estimated to cost about 

J.—Bids are asked until June 
for constructing three lateral sewers. Bonds will be 
issued to cover the cost. W. L. Johnson, Township Clik. 

BRADFORD, PA.—Bids are asked until July 2 for 
constructing 4,912 ft. of 12 to 8-in. pipe sewers. P. B. 
Winfree, Cy. Engr. 

OHESTER, PA.—Bids are asked the committee for 
constructing sewers in two streets. 

PA.—A. Shaffer, Engr., writes 
that 30 and 24-in. pipe sewers, estimated to cost $5,000, 
will constructed day labor. 

GRBENSBURG, PA.—Bids are asked until July 2 for 
constructing sewers Ward Marsh, Town 

MOUNT PLEASANT, PA.—Engineers are nyaking 
plans for sewers, and stated that bids will 
asked the council soon the plans are com- 
pleted, 

NORRISTOWN, PA.—W. Patterson, Heed 
Philadelphia, has been engaged to make surveys for a 
complete system. The separate system will probably 
be used. 

WILLIAMSPORT, PA.—Bids are asked until July 6 
for constructing 2,050 ft. of brick sewer, as stated in 
our advertising columns. Wm. J. Dreisbach, Cy. Clk. 

VA.—The lowest bid received for 
constructing the proposed system was that 
Wiardorfer, Gainesville, Ga., at $46,127. 

TENN.—The contract for brick sewer 
Market St. has been awarded Randolph, 


NEWPORT, KY.--The engineer has been directed to 
advertise for bids for constructing sewers in 17 streets. 

ATHENS, 0.—Bids are asked until July 2, instead of 
July 18, as stated last week, for constructing a system. 

BRIDGEPORT, are asked until July for 
constructing about six miles of pipe sewers, as stated 
in our advertising columns. C. W. Howell, Cy. Clk. 

CLEVELAND, O.—Plans have been ny seve for con- 
structing sewers in five streets.——The board of con- 
trol has received the following bids for two sewers: 


Emmet Cumberland 
St. St. 
Helm & Lehman............ 
1,154 
William H. Patchett.............. 1,246 
MeOracken & McDowell.......... 1,208 
Petry 1,178 


CONNERSVILLE, IND.—J. Waldrik, 
writes us that surveys and plans have been prepared 
by John A. Cole, Chicago, and that bids will probably 
soon be asked for constructing a system. Bonds have 
not yet been sold, 

MANSFIELD, council has passed resolution 
to issue $40,000 of 6% bonds for sewage disposal works. 
F. M. Remy, Cy. Clik. 

NBEWARK, O.—Bids are asked until July 5 for con- 
structing pipe sewers North Third St. Irvine, 
cy. proposed construct sewers dis- 
trict No. 2. 

BATTLE CREEK, MICH.—The council has voted 
issue bonds for $10,000 for sewers. 

DETROIT, MICH.—The board public works has re- 
ceived the following bids for an outlet sewer through 
Owen Park: W. P. Lang'ey, (awarded con- 
tract); Langley Jeynes, $42,267; Liphardt Winter- 
halter, $44,243; John Wagner, $43,318. 

CHICAGO, ILL.—The Moloney Sewerage Co. has been 
incorporated; capital stock, $5,000; ineorporatdrs, John 
B. Moloney, John Dooling and Maurice Flickles.——Bids 
are asked until July 5 for constructing sewers in 23 
streets. H. J. Jones, Comr. Pub. Wks. 

MADISON, WIS.—Plans have been prepared for con- 
structing sewers in Park St. O. 8S. Norsman, Cy. Clk. 


FARIBAULT, MINN.—Bids are asked until for 


constructing 6.980 ft. pipe sewers. 


Loweth, Fourth St., St. Paul. 
tield, Mayor. 

INDEPENDENCE, MO.—The council is discussing the 
construction of a system. 

DENVER, COLO.—The aldermen have proposed that 
the Delgany St. sewer extension be constructed in tive 
or six sections, and that the work be done by contract, 

SAN FRANCISCO, CAL.—The finance committee is 
expected appropriate $18,000 for the 
ft. brick sewer in 14th St. 

SALT LAKE CITY, UTAH.—The health commis- 
sioner has recommended that the government construct 
a sewer from Fort Douglas to this city, estimated to 
cost $30,000. 

main sewer in Seott St. C. J. Brown, Cy. Clk. 

VICTORIA, B. C.—B ds are asked until Aug. 1 for the 
$100,000 444% sewer bonds. Dow 
er, Cy. Clk. 


Shef- 


titioned to have a road 2,100 ft. long constructed in 
Ward 4. The city engineer estimates the cost of three 
bridges that would needed $100,000. 

BROOKLYN, Y.—The committee has recommended 
the paving and repaving of three streets, estimated to 
cost $21,200.——-Bids are asked until July 6 for grading 
and paving two streets with cobblestones and two 
with Belgian blocks; and until July 10 tor paving one 
street with cobblestones and one with oletons blocks. 
A. T. White, Comr. Cy. Wks. 

GLOVERSVILLE, Y.—The contract for paving 
several streets with brick has been awarded to W liam 
kicklin & Son, Chicago, Ill. The bids are given under 
Contract Prices. 

NEW YORK, N. Y.—Bids are asked by the commis- 
sioner of street improvements of the 23d and 24th 
Wards, 2622 Third Ave., until July 5 for grading and 
improving sidewalks in three streets and paving one 
street with trap blocks and one with granite blocks.— 
Bids are asked by the department of public works until 
July 10 for improving two streets. 

Y.—Bids are asked until July 
for paving Main St. with brick, stated our 
vertising columns. John J. Ruddy, Cy. Chamberlain. 

SYRACUSE, council has received the fo!- 
lowing bids for paving West Genesee St. with Trinidad 
Lake asphalt; Warren-Scharf Asphalt Paving Co., 
$69,120; Trinidad Asphalt Refining Co., $69,867; Syra- 
cuse Improvement Co., $68,433 (awarded contract). ‘The 
following bids were for paving another portion 
of the same street with brick: Buffalo Paving Oo.. 
$96,721; G. D. Grannis, $99,903; Homer & Co., $88,674 
(awarded contract). ° 

TROY, Y.—Bids are July for pav- 
ing Division St. with Ross, Con- 
tracting Bd. 


JERSEY CITY, J.—Bids are asked until July for 
13,700 sq. yds. of macadam and 1,950 sq. yds. of stone 
paving. Bouton, Clk. Bd. St. Comrs. 

PASSAIC, J.—The contract for 
Pennington Ave. has been awarded Marley, 
Little Falls, at about $10,000. 

BRADFORD, PA.—The city engineer has been direct- 
make plans and estimates for paving Main 
with brick. 

WASHINGTON, PA.—Bids are asked by the council 
of East Washington until July 2 for paving a poruon 
of Wade St. with brick. 

“ERIE, council has passed ordinances for 
paving three streets. 

NEWCASTLE, council has passed ordin- 
ances for paving North Mercer St. with asphalt blocks 
and South Mercer St. with brick. 

WAYNESBORO, PA.—The citizens have voted 
issue $15,000 in street improvement bonds. 

WEST CHESTER, PA.—The citizens have 
issue $30,000 additional bonds for public improve- 
ments. 


MD.—Bids are asked until July for 
furnishing 280,000 Belgian blocks, 6,000 lin. ft. 
curbing and 13,000 lin. ft. gutter stones. 
Smyrk, Cy. Comr. 

CATLETTSBURG, KY.—It reported 
place will issue $80,000 bonds for paving. 

ASHLAND, O.—Bids are asked until July for the 
purchase of 6% street iniprovement bonds.——It is pro- 
posed pave two streets with brick, estimated 
cost $20,500. C. G. Ducomb, Cy. Clk. 

CINCINNATI, are asked until July for 
the purchase of $200,000 of 5% pavement bonds. D. 
Brown, Cy. Audr.——Bids are asked the board 
of administration until July 21 for grading and paving 
Winslow Ave. with brick. 

SANDUSKY, O.—The city engineer estimates the 
cost of paving Wayne St. with Trinidad asphalt at 
$47,374, and for paving another portion of the same 
street at $7,760.——The council has received bids for 
paving East Market St. with various kinds of brick 
and granite; the following being the bids received for 
Mack standard blocks: 

De Groodt & Son ........ 

Carl Schneider 
Hartman & Richardson 

MILAN, reported that blocks side- 
walks will soon paved with brick. 

PEORIA, ILL.—The council has received the follow- 
ing bids for paving Perry St. with asphalt: Fruin-Bam- 
brick Construction Co., St. Louis, Mo., $62,789, and 
Warren-Scharf Asphalt Paving Co., $64,328. 

RACINE, WIS.—The contract for paving Junction 
Ave. has been awarded to N. F. Reichert & Co., Ra- 
cine, at $4,409. 

DAVENPORT, IA.—The Des Moines Brick Co. re- 
ported have been awarded for paving 
about $22,000. 

BOZEMAN, MONT.—The council has ordered that 


June 18094. 


blocks Main St. paved with telford macadam, 
at an estimated cost of $30,000 


KANSAS CITY, MO.—It is reported that about 12 
miles of streets yaved with cedar blocks need repair- 
ing, and a city official has recommended that the work 
be done at once. 

SEDALIA, MO.—Edward Hough, writes 
ing, and $7,200 for macadamizing streets. 

ST. LOUIS, MO.—The lowest bids for six contracts 
for paving with asphalt were those of the Hill-O" Meara 
Asphalt Construction Co. (Bermudez asphalt), at $214,- 
710; the Barber Asphalt Paving Co. bid $243,028. 

DUBLIN, TEX.—The citizens have voted to issue 
$8,000 in bonds for public improvements. 

CHATHAM, ONT.—The committee has recommended 
that bids be asked for the paving of Queen and 
Thames Sts. with brick upon 6-ins. of concrete, with 
cobblestone gutters and artificial stone sidewalks, at 
an estimated cost of about $24,000. 

WINNIPEG, MAN.—The council adopted ordin- 
ances for constructing 11,680 ft. of gravel road; 6,50) 
ft. of cedar block pavements, and 2,410 ft. of macadam. 
c. J. Brown, Cy. Clk. 


LIGHT AND POWER. 


BANGOR, MB.—The erection new electric light 
plant being discussed, according reports. 

is being formed by put in an electric I'ght plant. 

BROOKLYN, Electrie Light Co. 
has petitioned es aldermen for a franchise to establish 
an eectriec plant to light seven wards. It is stated 
that franchises will be granted to the State Electric 
Light & Power Co. and to the Kings County Electric 
Light Co. 

KEARNEY, J.—Bids are asked until July for 
80 to 125 are lights for five years. G. B. Reid, Town- 
ship 

SUMMIT, J.—G. Muchmore has submitted plans 
for proposed electric light plant. 

MILLERSVILLE, PA.—Bids are asked until 
for an electric light plant at the norma’ school. W. A. 
Drysdale, Consult. Engr., Hale Bldg., Philade!phia. 

NORWOOD, PA.—Bids are asked until July for 
furnishing 50 to 100 street lights for two years. G. C. 
Skelton, Secy. 

have been submitted 
for an electric ght plant, and an ordinance has been 
presented to the board of public works for authority to 
advertise for bids. 

JAOKSON, TENN.—Bids are asked for 
and erection of a steam and electric ght pant of 
about 200-HP. capacity. information, 
ete., can be addressing Patterson & Ship- 

PADUCAH, are asked the committee 
until July for electric light plant. 

NAPOLEON, O.—Bids are asked until July 24 for 
constructing an electric light plant, as stated in our 
advertising columns. Engr., J. B. Strawn, Salein. 
Josiah Koller, Secy. Bd. 

MILWAUKBER., WIS.—The commit'ee on electric ight- 
ing investigating the advisability municipal owner- 
ship plant. 

OSAGE, IA.—The Osage Light plant 
was destroyed by fire on June 21; loss, $50,000. 

SIOUX CITY, [A.—The contract wth the Sioux City 
Electrie Co. expires in August and the committee is in- 
vestigating the putting in of a municipal plant, esti- 
mated to cost $75,000. 

GRAND contract with the 
trie Light & Fuel Co. expires July 1, and the new bids 
the company have been rejected the council. The 
city is now paying $16 per light per month for 25 
lights. ‘ 

who have a franchise for water-works, have been 
awarded contract for lighting the city with are lights. 

JOPLIN, MO.—The Southwestern Electric Light & 
Water Power Co. is reported as about to erect a large 
electric plant within the city limits. The present plant 
Grand Falls, four miles distant. 

light plant $5,000. 

LOS ANGELES, CAL.—The has 
tioned by Charles Walton for a franchise to put in an 
electric light plant. 

OGDEN, UTAH.—Surveys are being made for the 
proposed plant the Pioneer Electrie Power 

NEW COMPANIPS.—Rogers Park Lighting Co., Chi- 
eago,. Tl.; $30,000: Henry Heistend, Geo. H. Stone, L. 
Kirkland.——-Bmmons_ Blectric Co., Chicago, Ill; 
$50,000; C. P. Emmons, F. J. Tank, James Perry.—— 
Pine Grove & Tremont ge? Light, Heat & Power 
Ooraopolis Blectric Lig . Coraopolis, Pa.; $5,000; 
Treas., H. W. Burns.-——Carroll County Etectric Light 
Power Co., Westminster, Pa.; $5,000; Pres.. Milton 
Shaeffer; Secy. and Treas., F. D. Miller: Gen. Man., A. 
ville. Tenn.: B. Tyler, J. F. McDermott. H. C. 
New York, Y.: manufacture electric dry 
batteries and other electric appliances; J. J. Soloman, 


AND SUPPLIES. 


STEAM ROAD ROLLER.—Cincinnmati, O.—Bids are 
asked the board administration until July for 
25,000-Ib. steam road roller. 

GAS PLANTS.—Martinsville, Ind.—The city has pur- 
chased a site for the erection of a plant for the mann- 
facture of gas for fuel and lighting purposes. 

DRAINAGE CANAL.—Chicago, are asked 
until Aug. 22 for excavating section 15 of the drainage 
evnal, as stated in our advertising columns. Thos. F. 
Judge, Clk. 

STEAM Md.—Bids are asked 
until July 2 for a steam boiler similar to the one now 
use the Light St. drawbridge. Apply John 
Burnup, Engr. 


Mo. 
steal 
city 


ENGINEERING 


NEWS. 


ENGINE AND WATER Joseph, 
The aldermen have appropriated $8,600 for a 
n fire engine and a water tower, for which the 
comptroller will probably soon receive bids. 


JAIL.—Des Moines, Ia.—Bids are asked until July 7 
for furnishing and setting c omplete a jail or set of 


ent 
hi 


Mich. 
and office 


(ana 

ST 

educ 


cages or cells for a room 33 x 27 ft. and 944 ft. 
Ed. Wright and John Sherman, Bd. Pub. Wks. 
WER HOUSE AND OFFICE BUILDING.—Detroit, 
Bids are asked until July for power house 
building for the 800-ft. lock, St. Marys Falls 
1, as stated in our advertising columns. Col. O. 


U. S. Engr. 


EAM HBATING, ETC.—Chicago, Il.—The board of 
ition will receive bids until July 2 for masonry 


work, steam heating, mechanical ventilation, furnaces, 


plum 


Ch. Enugr., T. J. Waters, 1112 
FLOOR ARCHBS, ET‘ 


are ¢ 
floor 
Work 
Jere 


tract 


miah Supervising Arch. 
DISINFECTING PLANT.—Brooklyn, N. Y. 


bing, ete., in connection with eight school houses. 
Schiller Bidg. 

.—Washington, D. C.—Bids 
asked until July 19 for the brick and terra cotta 
and ceiling arches, etc., for the U. S. building at 
‘aster, Mass., as stated in our advertising columns. 
Treasury Dept. 
The con 
for the erection of a disinfecting plant for the 


Kingsion Ave, hospital has been awarded to John D. 


Ande 


son, 


rson’s Sons, Brooklyn, 
Sanitary Engr., 


at $17,223. Wm. S. John- 
writes us that the disinfector will 


be of the Blake & Williams pattern. 


CONDENSED LIST CONTRACTS 
WITH DATE OPENING BIDS. 

Bids to be See Eng. 
opened. Work. Place. News. 
June 29.Street improvement bonds, Norwood, O.June 7 
June 29.Sewers, Kansas City, June 
June 20.Sewers, Louisville, Ky..............6.. June 21 
June 29.Paving sidewalks, Louisville, Ky.......J June 21 
June 2¥.Pipe, reservoir, ete., Toronto, Juue 21 
June 20. Boilers, Troy, N. 
June 30. Bridge, Marion, June 7 
June 30.D. tch, Washington, Ind................ June 7 
June 30. Hi June 14 
June 30.Bonds, Faribauit, Minn................ June 14 
June 30. Railw: ay excavation, Evansville, Ind...June 21 
Advertised, Eng. News, May 24 to June 14. 
June 30.Lining tunnel, Evansville, Ind........June 21 
Advertised, Eng. News, May 24 to June 14. 
June 30.Brush, etc., Memphis, Tenn............ June 21 

Advertised, Eng. News, June 21, 28 
June 30.Sewers, Massillon, O...........--005005 June 21 
June 30. Pipe sewers, Bioomfield, N. J..........Jdune 28 
July 1.Sewer bonds, Wallace, 3 
July 1.Water-works, Lancaster, Y......... June 
Advertised, Eng. News, June 7 and 14. 
Advertised Eng. News, June 14 and 21. 
July 1.Sewer bonds ($50,000), Stamford, 
July 2.Water-w'ks system, Centreville, S.Dak.May 31 
July 2.Bridge, Hastings, Minn................. June 7 
Advertised, Eng. News, June 7. 
3. Brides, TOWS Clty, PU... June 14 
Juity 2.Water bonds, Ipsw:ch, Mass..........-. June 21 
July 2.Water bonds, Bellevue, O............... June 21 
July .Paving (67,180 sq. yds. ), Dayton, O...... June 21 


duty 
July 


July 
July 
July 
July 
July 


July 
July 
July 
July 


July 
July 
July 


July 
July 


July 
July 
Juy 
July 
July 
July 


July 
July 
July 
July 
July 
July 
July 


July 
July 


July 
July 
July 


July 
July 
July 


July 


July 


July 
July 
July 
July 
July 
Inly 


July 


Sewers, Bath-on-Hudson, N. \. ... June 28 
. Brick paving, Poug shkeepsie, N. Y......dune 2S 
Advertised, Eng. News, June 2s. 
2.Pipe sewers (4,912 ft.), Bradford, Pa... June 28 
2. Brick paving, W ashington, Pa.........dune 28 
2. Bridges, Albion, Mich. <x 
A ive rtised, Eng. News, June os. 


2.Steam heating, etc., Chicago, Il. .....June 2S 
2.Steam boiler, Baltimore, Md...........June 2S 
3.Metal work Key West, June 


Advertised, Eng. News, June 28. 

3.Electric lighting, Hopkinsville, Ky....June 
3.Sewer bonds, Hamilton, June 
3.Heat’g, ventl’g apparatus, Lowell. Mass.June 14 
Advertised, Eng. News, June 14 and 21. ‘ 


Advertised, Eng. News, June and 21. 


Advertised, Eng. News, June 14 to 28. 


3. Bridge, Jersey Shore, Pa................ June 21 
3.Irrigation bonds, Linda Vista, Cal. ...June 28 
3. Well, Ashland, Wis.... ....-June 28 


5. Water-works system, Waukegan. “Tl... June 21 
Advertised, Eng News, June 21, 28. 


Water-works and is, Wilber, 
5.Paving, New York, N. Y. * June 28 
5. Belgian blocks, etc., saltimore, “Md... .June 28 
5.Steam road roller, ‘Cineinn: iti, O......June 28 
5.Pipe sewers, New ark, O. jaa .June 28 


Sewers (23 streets), Chic: ag £0, Tu. 
6. Water-works, Jefferson, June 14 
Advertised, Eng. News. June 14 to 28. 

6.Heat’g, ventl’g apparatus, Ft. Dodge.Ia.June 14 
Advertised, Eng. News, June 14 and 21. 


6.Heat’g, ventl’g apparatus, Houlton, Me.June 21 

Advertised, Eng. News, June 21, 28. 

6. Sewers (13,067 ft.), Wooster, O......... June 21 

Advertised, Eng. News, June 21. 28. 

6.Brick paving, Troy, N. Y. 

6. Brick sewers, W illiamsport, P a........dune 28 


Advertised, Eng. News, June 28. 
6.Paving, Brooklyn, N. Y. 
Advertised, Eng. News, June 


Advertised. Eng. News, June 7 to 21. 
improvement Mansfield, O...... June 
Ww ater-works system, Glasgow, Mo... .June 28 
Brides. 4:4 Ob June 7 
9.Plans for city Peoria, June 
Dallas, Tex............ June 
9.Paving. Meriden, Conn................. June 21 


Advertised, Eng. News. June 


9.Light fixtures, Washington, 


Advertised, Ex News, June 21 to July 5 
July system, Bellevue, la.......June 
Advert.sed, Eng. News, June 21. 
July 9.F re engines, Houston, Tex............June 21 
Juiy ¥. Paving, Jersey City, N. J June 2S 
July Tipe se ‘Ts (6,080 Tt.), Faribault, Minn.June 2S 
July 10. Bridge ‘athlamet. Wash ‘ May 31 
July 10. arch work New York, 
July 10.Macadam, Ell abeth, 
July 10. Pipe sewers, Bu ffalo, June 2S 
July 10. Electric lighting . Ke arney, N. J June 2S 
July 10. Water-tower, Toleds . June 2S 
July 10.Paving, Brooklyn, N.Y June 2S 
July 10. Street improvements, New York, N. Y..June 2S 
July 11.Bonds ($3,000,000), Chicago, tl ..dune 21 
July 12.Bridge subst’r & appr’chs, C leveland, O.June 21 
duty 12. Water-works system, Edwards, N. Y June 28 
July 12.Sewers (6 miles), Bridgeport, O.. June 2S 
Advertised, Eng. News, June 28 and July 5 


Advertised, Eng. News, June 2S 
July 12. Bridge superstructure, Winnipeg, Man..June 2S 
July 12.Pipe sewers, Buffalo, N June 2S 


July 14.Street improvements, Avondale, O.. June 21 

July 14.Stand-pipe, Zaneaville, O... ee 

July 14. Water-wks syst'm, Northumberlan d, 
Advertised, Eng. News, June 2S 


July (50,435 sq. yds.), Dayton, 
July 16. Eleetrie light plant, Millersville a 
July 16.Water-works system, Grafton, W. 
Advertised, Eng. News, June 28 to July 
July 16. Street improvement bonds, Asbland, June 2 
July 17.Stone work, Newport, 
Advertised, Eng. News, June 7 to 28. 
July 17.Street improvements, Bucyrus, O ...June 2) 
ily 17. Water-wks. franchise, Kaukauna, Wis.June 2S 
Advertised, Eng. News, June 2S to July 12 


July 18.Sewers (17.070 ft.), Dayton, O...... ... June 21 
July 18. Paving, Cleveland, O..... June 21 


July 19. Floor arches, ete., Worces 
Advertised, Eng. News, June 28 and July 5 
July 21.Paving bonds ($200,000), Cincinnati, 
July 21. Brick paving, Cincinnati, O.. 2S 
July 24. Water-works, Napoleon, O June 2S 
Advertised, Eng. News, June 2S and July 5 
Advertised, Eng. News, June 2S and July 5 
July 28. Power-house and bldg., Detroit, Mich. .Junue 2 
Advertised, Eng. News, June 28 to July 12 
July 31.Bridge, New Westminster, 
Aug. 1.Sewer bonds ($100,000), Victoria. B.C June 2S 
Aug. 6.Electric lighting, Rome, N. Y........... June 14 


Aug. 22. Drainage canal, Chicago, Ll... June 2S 


s 


Advertised, Eng. News, June 28 to Aug. 14 ‘ 
Sept. 1. Electric lighting, Portland, Ore.......... June 21 


No date.Stairway, ete., Canton, O......... 


; ‘ ’ June 21 
Advertised, Eng. News, June 21, 28. 


. Water-works system, Dansville, N. Y..June 2s 

Sewers, Chester, Pa June 28 

. Electric peat, Jackson, Tenn..... June 2S 

.Wooden bridge, Marietta, Ind. T June 2S 
“ Artesian well, Oak Cliff, Tex..... June 28 


CONTRACT PRICES. 

PIPE.—Rochester, N. Y.—E. Kuichling, © 
writes us that the following bids were re 
for 5,952 net tons of cast iron pipe 
Howard-Harrison Iron Co., Bessemer, Ala.. 2.840 tons 
36-in. medium, at $18; 50 tons specials, at $50: total. 
870 (awarded contract); Radford Pipe & Foundry 
Radford, Va., S16 tous, SO to ¢-in.. aut 
tons of specials, at $45; total, $16.080 (awarded eon 
act); Camden Iron Wks., Camden, N. J., 1.810 tons 
36i-n., heavy and medium, $19.35; total, 885.024: Read 
ing Foundry Co., Reading. Pa., 1,000 tons 36-n. and 
644 tons 30-.n. medium, at $19.60; 36 and 30-in. specials 
at $50 (plain hub specials, $45). and 20 to 6-in. at S42 
total, $37,829; McNeal Pipe & Foundry Co., Burlington 

N. J., 2,172 tons ‘ 36 to 6-in., at $20.25; 48% tons spe 
at $47 (flanged specials, > total, "$46,263. No bid was 
received for 1,792 tons of : 


in, light weight pipe. 

WATER-WORKS SUPPLIES.—Sandusky, 0.--Con 
tracts have been awarded as follows, according to lo 
cal papers: 40,600 ft. of 12 to 4in. st iron pipe, 
Lake Shore Foundry, Cleveland, at $16.30 per ton; 50 
6-in. and 25 Sin. valves, Eddy Valve Co., Waterford, 
N. Y., at $11 and 316 each, respectively. The bids for 
65 pe hydrants were rejected. 

Nashville, Tenn.—The following contracts have been 
awarded for water-works supplies: 550 pieces of 8 
and 6-in. pipe, Dennis Long & Co., Louisville, Ky., at 
$16.74 per ton; special castings, 8. E. Jones’ Sons, 
Nashville, at 2 cts. per lb.; 3 tons of pig lead 
Lead Co., Lowisville, Ky., at $3.27 per 100 Ibs.; 
fire hydrants, Michigan Brass & lron Wks., Detroir, 
$19.68 each. 

GRADING.—Racine, Wis.—Williams & Jones, Racine, 
have been awarded contracts for grading 
at 11% and 12% cts. per cu. yd. 


DREDGING.—Racine, Wis.—A contract for dredging 
Root River has been awarded by the board of public 
works Dixon, Racine, 19% per cu. yd. 

DREDGING AND FILLING.—Boston, Mass.—-Frank 
W. Hodgdon, Engr. Harbor Comrs., writes us that 
the bids for dredging in Boston Harbor and filling 127, 
ooo cu. yds. in South Boston flats were as follows 
Boynton Bros., 65 ets. per cu. yd.; New Englane i 
Dredging Co., 46 cts.; Bay State Dredging Co., 


7 Engr 
eive June 
and special castings 


ints 


two streets, 


ets. The bids are considered rather high and are 
still under consideration. 

ELECTRIC LIGHTING.—Williamsport, Pa.—-’The 


council has passed an ordinance contracting with the 
Beacon Evectric Co. for 175 are lights for five 
years, al $80 per light per year. the company to use 
the round carbon and the direct current. All 2,000- 
e. P. are lights are to have an electrical efficiency of 
it least 450 watts. The company is to erect a suitable 
electric light plant at its own expense. It can use 
water power desires, but must equip its plant 
with steam power to enable it to furn‘sh light in times 
low high water. 

POWER HOUSE FOUNDATION.—Austin, Tex.—The 
contract for constructing the power house foundation 
has been awarded to Brown & Dabney, Dalias, at $18, - 
20%. the prices being as follows: Pumping, etc., $2,500; 
rock excavation, above zero, $1.60 per eu. yi; bal low 
zero, $2.50; conerete, $7; stone masonry, $5.50. The 
other bids were: M. P. Kelley, $24,070; M. Sullivan, 
$18,345; H. L. Breneman, $22.652: Belges & Wateraon, 
22,867; Wm. Walsh & Co., $21,955. 


AND BRIOK PAVING.—Montgomery, Aja. 

The lowest bid for paving Dexter St. with brick was 
that of the Brick & Tile Co., at $1.78 per sq. yd. ‘The 
Warren-Scharf Asphalt Paving Co. bid $2.46 for asphalt. 

RAILWAY TRACK fol- 
lowing bids were received by J. H. Farley, Dir. Pub. 
Wks., on June 18, for furnishing a standard gage rail- 
way track tons capacity; platform ft. 
ong: 


Buffalo Howe Standard 
Scale Co. Scale Co, Scale & 


foundation complete: S'ply Co. 


Brick with concrete bottom ,$245 $200 $575 
without 215 185 500 

Stone with concrete bottom. 255 
without 185 500 
For track scale 400 15 


SEWBR MATERIALS.—Brunswick, Me.--The follow- 
ing bids were received last month for sewer materials: 
Bros., earthern pipe, 75% off list price, 
breakage allowed, or 65% f. 0. b. Brunswick; D. W. 
Lew's, 76%% less freight; Portland Stoneware Co., 


70\%% for standard, 62% for extra mouth, 45% for 18-in. 
double strength. Brick—Granite State Brick O©o., Bos- 
ton, $9.80; E. S. Hackee & Sons, Brunswick, $7. Ce- 


ment—Hoffman and Newark Rosendale brands, $1.25 per 


bbl. f.0. b. cars, or $1.35 on line of work; Booth's 
$2.58 $2.68. Manhole castings per set: 
Concord Foundry Co., Concord, 6.23 
P. O. Holmes Co., Gardiner, Me............. 14.50 
Builders’ Iron Foundry Co., Providence, R, I...... 10.20 
Waltham Foundry Co., Waltham, Mass.......... 8.25 
Le Baron Foundry Co., Middleboro, Mass......... 5.83 
Pratt & Cady Co., Hartford, Conn............... 6.50 
Lewiston Machine Co., Lewiston, Me............ 9.88 
Osgood & Hart, Charlestown, Mass.............. 6.40 
Daniel Kelly & Son, Vortland, Me.............++. 7.35 
SEWERS. Milwau! ee, Wis.—The contract for sec- 
tlon 2 of the 30th St. tunnel sewer has been award- 
ed to John J. Crilley, at $19.70 per lin ft. This sec- 
tion is 10 ft. in diameter and 1.676 ft. in length. 


bids received for section this work were pub- 
lished In our issue of Nov. 30, 1893. 

Brooklyn, Y.—Bids were opened June for 
constructing section the Greene Ave. sewer 
extension and the contract probably awarded 
the loweat bidder about July 2, all bids received by the 
city being required to be advertised six days previous 
to the award.ng of a contract. The work will be in 
open trench; average cut about 36 ft. The bids were 
as follows: 


Bids Received for Section 1, 


ENGINEERING NEWS. 


blocks has been awarded Thatcher Burke, 
$24,751, the bids being follows: 
©Curb. Paving. 

tockford Construction Co., Rockford... .47 33 
Minnehaha Granite Oo., Chicago........ : 
Thatcher & Burke, Chicago........ coe 42 
Kennedy & McOann, Dubuque, [a...... .43 
Nagle, Holcomb & Oo., Ohicago........ . 45 

BRICK PAVING.—Aurora, Kennedy, Cy. 


writes that the city now doing the grading 
for 21,765 sq. yds. brick estimated cost 
$27,109, the contract for which has been awarded to 
the Townsend Brick Oontracting Co., Zanes- 
ville, O., $1.20 per sq. yd. This contract was 
awarded the Rockford Construction Co., $1.25, 
but the new council reawarded the work. 

Altoona, Pa.—The “ Tribune” states that the con‘ract 
for paving Ninth St. has been awarded Bros., 
Homes: ead, at $1.85 per sq. yd. for repressed brick, or 
$1.70 for stamped curbing, cts. per lin. ft.; 
resetting old curb, cts. 

Philipsburg, Pa.—A contract for paving 7,500 sq. 
yds. with vitrified brick, upon concrete, is reported to 
1ave been awarded to a Pittsburg firm, at $1.68 per 
sq. yd.; cts, per cu. yd.; resetting curb, 
cts. per lin. ft. 

Detroit, Mich,—Liphardt Winterhalter were the 
lowest bidders for paving Virginia Ave., $1.96 per 
sq. yd., for Hallwood brick upon concrete; total, $5,962. 


Bids Received for Brick 


Excavation 
per cu. yd. 


Bidder. 
V. Jobst, 517 N. Adams St., Peoria...... $0.25 $0.20 
Cosgrain & McDonald, Chicago.......... .30 -25 
Rockford Construction Oo., Rockford...... 20 
Henry Besler, Cedar Rapids, Ia.......... .35 .25 


Urbana, Ill.—C. B. Holmes, Cy. Olk., writes us that 
the contract for paving Main, White and Elm streets 
has been awarded to Stipes & Loindley, Urbana. at 
$1.44 per sq. yd. for paving with two courses extra 
hard burned paving br.ck upon 4 ins. of sand and grave’. 
and 9 cts. per lin. ft. for 2x 12-in. oak plank curbing 
bolted to 4x 6-in. posts placed 30 ins. in the ground, 
contractor to excavate to establish grade, etc. 


Greene Ave. Relief Sewer Extension, Brooklyn, 


4,600 11.10 8.50 9.10 8.20 8,25 8.00 7.00 6.60 
10.70 5.00 7.15 6.60 7.80 6.40 7.00 5.00 4.50 
5.00 5,88 4.59 5.20 4.50 4.50 4.00 4.00 
36-in, 3440 7.65 4.00 5.46 5.30 4.20 5.21 5.25 3.50 3.75 
pipe, 1,000 per lin. 2.40 2.00 4.00 2.50 1.60 2.50 2.40 1.79 2.40 
18-in, 1.20 1.0 3.00 2.31 1.20 2.25 1.70 0.95 1.80 
1.00 1.25 2.75 2.17 1.15 2.15 1.40 0.85 
1.00 0.85 1.10 1.62 0.80 1.50 1.00 0.75 0.93 
Manholes, complete, 150, each. 36.00 32.00 36.00 36.00 29.00 35.00 
Street basins, 90.00 $100.00 110.00 100.00 90.00 100.00 115.00 93.00 115.00 
Greene Ave. manholes, 4, each, 100.00 300.00 108.00 200.00 100.00 175.00 75.00 110.00 
Plank ng, 1,000 M. ft., per M. ft. 82.00 16.00 20.00 31.00 19.50 23.00 20.00 14.00 16.00 
12-'n. drain tile,3,835 ft., pr lin.ft. 0.45 0.10 0.50 0.40 0.25 0.50 0.40 0.10 0.52 
$207,738 $190,352 $254,227 $235,642 $225,396 $221,877 $226,378 $177,702 $169,513 
ASPHALT PAVING.—Denver, Colo.—The total bids Gloversville, N. Y.—The contract for 16,200 sq. yds. 


for paving East Larimer St. with asphalt were as fol- 
lows: Blake Asphalt Co., Denver as- 
phalt), $119,965; 2, F. O. Blake, said to represent Chi- 
eago parties (California asphalt), $91,680; 3. Western 
Bermudez Asphalt Co., Detroit, Mich. (Bermudez as- 
phalt), $115,648: 4, Colorado Paving Co. (Trinidad Lake 
asphalt), The prices were follows: 


Paving. Per $3.02 $2.41 $2.90 $3.04 
6 x 15-in. sandstone curb, per ft.. 1.17 .75 1.10 1.02 
6 x 18-in. 1.30 82 1.15 1.14 
10-in, = 65 70 
basins, each.79.00 60.00 75.70 
Manholes, * 45.00 35.00 55.00 35.00 
Inverted siphon wells, “ 35.00 10.00 30.00 25.00 
Cast iron siphon well tops, ‘“ 6.00 5.00 6.00 9.00 

ext. rings for tops, 15.00 2.90 6.00 4.00 

waukee, Wis.—A contract for $500 worth of crushed 


stone in Ward 4 has been awarded to P. J. Shea, at 
$1.11% per cu. yd., and a contract for 500 sq. yds. of 
cedar paving the Enterprise Block 
Lumber Go,., at 39 cts. per sq. yd. 

GRANITE BLOCK PAVING.—Philadelphia, 
tracts for paving with granite blocks have been awarded 
vi.: Michael O'Rourke, at $3.30 to $3.80; Thomas Cun- 
ningham, at $3.87 to $3.49; Mack Paving Co.. at $3.45 
$3.25 to $3.30. 

CEDAR BLOCK PAVING.—Milwaukee, 
tract for 11,592 sq. yds, of paving with cedar blocks 
has been awarded to Wm. Forrestall at $1.12 per sq. 
yd.; stone curbing, cts. per lin. ft. 


Detroit, Mich.—There were received for paving 
Langley Ave. with cedar blocks, the lowest being J. 
lowest bid was $1.12 per sq. yd. for the paving alone 
and for the work 


contract for 


paving with cedar 


Freeport, 


of paving, recently noted, has: been awarded to Ficklin 
Ohicago, $1.71 per sq. for the Canton shale 
brick, with a 10-year guarantee. Bids were received for 
different varieties brick, the range the prices being 
about as follows, the first column including a 10-year 


guarantee, and the second column being without 
uny guarantee: 


& 
Bidder. 
Seymour & Banker, Gl'v’ville.$2.244% $2.244% .. 


2.2116 $5.20 


bee 
@ 


Orr Bros., Alleghany, Pa.... 2.07 «2.07 

J. H. Cavanaugh, Troy...... 2.30 2.30 3.3 20 

Wm. Ficktin & Co., Chieago.. 1.71 1.65 3.50 6 
*Barber Asphalt Co., N. Y.. 2.50% .... . 2 
Park Pav'’g Co., Roch'ster, Pa. 2.2 » 

Pidgeon & Co., Albany...... 3. 2. 
S. C. Ferguson, Gloversville.. .... 2. : 
Campbell & Wood, Ithaca... 2.68 x 
O. A. & J. Smith, Glov’rsville. 1.% . 

Patrick McKenna, Troy..... 2.59 2.54 4.00 30 


* For asphalt paving. 


Galesburg, TlL.—The following bids were received for 
paving the sides the city reservoir with brick laid 
upon the 2x 8-in. edge: Chas. Hawkins and Frank John- 
son, 76 cts. per sq. yd.; Jas. O'Connor, 50 to 70 cts.; 
cts. 


June 28, 1894. 


Des Moines, contract for paving 
Way with brick has been awarded to the Des Moines 
Brick Mfg. Co., $1.70 per sq. yd. 

Ithaca, Y.—H. St. John, Supt., writes tha 
the contract for 7,000 sq. yds. brick pavement, 
cently noted, has been awarded Wood 
Ithaca, at $1.69 per sq. yd. for one course of by} 
upon 6 ins. of concrete; excavation, 32 cts. per cu yd. 
Medina curb, cts. per lin. ft. 
bid $2.09 for the paving; Houston, 
burg, Pa., $1.92; Costello Nagle, Elmira, 
$2.07. 

Hornelisville, N. Y.—F. W. Dalrymple, Engr., writes 
us that the contract for the proposed brick paving has 
been awarded Warren, Niagara Falls, 
$1.63 per sq. yd. for one course brick upon ‘ns 
of concrete; excavation, 27 cts. per cu. yd.; 5 « 12 
in. curb on 6 ins. concrete, with concrete backin; 
cts. per ft.; drain tile, 5 cts. per ft.; total, $33, 
The other bids were as follows, in the above order 


A. D. Osborne, Binghamton..... $.45 S16 


Fay, Buffalo,...... 1.69 
Homer & Co., Olean............. 1.66 
McNaughton & Dutro, Buffalo... 1.64. 60 10 
Peoria, IL—Jacob A. Harman, Cy. Bngr., writes 


us that the following bids were received June 15 fo: 
paving two streets with one course small brick 
6 ins. concrete, (1) being the bid for Main St., where 
the excavation macadam roadway, and (2) for 
North Adams where the excavation old cedar 


block pavement; both contracts awarded to Henry 
sesler: 
Paving Peoria, 
curb Paving 
per. lin. ft. per sq. Total. 
$0.06 $0.06 $1.50 $1.50 764 
1.51 1.4914 224 
-05 .05 147 1.47 27,749 29,721 
.05 sae 1.67 33,842 
05 1.48 1.45 27,684 29,340 
1.39 1.39 26,440 28,615 


DREDGING.—New York, N. Y.—The department of 
docks has awarded the contract for dredging in the 
North River, recently noted, to the Atlantic Dredging 
Co., 18% cts. per cu. yd. 


INDUSTRIAL NOTES. 


THE PENINSULAR ARTESIAN WELL Jack 
sonville, Fla., is arranging to put down wells and con- 
struct irrigating plants. 

THE FORT WAYNE ELECTRIC Fort Wayne 
Ind., will erect new buildings for the manufacture 
electric street-car apptiances on a large scale, 

THE WARREN-SCHARF ASPHALT PAVING 
of New York, has established an asphalt mixing plant 
at Oharleston, N. C., where it has a large contract. 

HERMAN PFISTER, manufacturer of engineers’ in 
struments at Cincinnati, O., has removed hs place of 
business from 195 West Fifth St. to more commodious 
quarters 176-180 St. 

THE DOMINION BRIDGE CO., Montreal, has 
contract for spans iron bridge work the Louis- 
burg Railway for the Dominion Coal Co.; also for an 
iron span at Grand River, Richmond county, and one at 
Stony Brook, Inverness county. 


THE LEWIS GEAR St. Louis, Mo., 
has rece'ved orders from the Chicago, Milwaukee & St. 
Paul, the Chicago Northwestern and the Cen- 
tral railways for the equipment of some engines on 
these lines. 

THE DETROIT FOUNDRY EQUIPMENT has 
changed its name Whiting Foundry Equipment Co. 
They have removed their main office to 225 Dearborn 
St., Chicago, and have occupied their new works at 
Harvey, ll. Correspondence should be addressed to the 
Chicago office. 

FRASER CHALMERS, Chicago, have established 
new branch office at 527 17th St., Denver, Colo., with 
Mr. H. R. Ayres in charge. They extend an invitation 
to visitors to Denver to make this office their head- 
quarters, where facilities will provided for carrying 
correspondence, reference periodical files, 

THE PENNSYLVANIA STEEL Pa., 
which owned the same interests. The 
with the creditors will embrace payment 40% 
cash and 60% in consolidated bonds upon the plant at 
Steelton, Pa., the plant at Sparrows Point, Md., valu- 
able ore mines Cuba, and other property. These 
bonds will secured the amount $7,000,000. 


THE RADFORD PIPE FOUNDRY Radford, 
Va., has decided upon a scheme of improvements, the 
object being very considerable addition the work- 
ing capacity the plant. The principal improvements 
in contemplation consist of an additional pit; consider- 
abie the equipment present pits; new 
cupola largest (96-in. shell); additions 
boiler capacity and to the track system with'n the 
works; overhead traveling crane the 
foundry; a large steam crane for hoisting pig iron to 
the cupola platforms; additional coal and coke trestles 
ete. The company reports that it nas pushed its plant 
to its fullest capacity since February, on orders from 
the East, and is compelled to refuse desirable business 
for lack of larger capacity. Contracts have already been 
let for part of the improvements. It is estimated that. 
when competed, they will very nearly double the daily 
output of p'pe and special castings. 

NEW COMPANIBS.—Murphy Power Co., Chicago: 
capital stock, $3,000; Frank Murphy, Chas Allyn. 


tric Boiler Co., Rochester, Y.: $50,000.——Kings, 
Queens Suffolk Co., Brooklyn, Y.; 


Wm. L. Wood, Fred. W. Dunton, Jamaica, N. Y.—~— 
Williams Palace Car Co., St. Joseph, Mo.; 
Iron Co., Moline, $125,000: 
Chas. Deere, John Good, Volie.——Goliad 
Water Power Co., Goliad, Tex.; Geo. Sim- 
cialty Co., Chicago; $200,000; Burton, Wray. 


> 


ENGINEERING NEWS. 


Sanitary District Chicago. 


Sealed proposals addressed the 
Trustees the Sanitary District Chicago, 
and indorsed “Proposal for Excavating Por 
tion of the Main Drainage Channel,”’ will be 
received by the Clerk of tne said Sanitary Dis- 
trict Room Rialto Building, Chicago, 
until 12 m. (standard time) of Wednesday, the 
22d day of August, 18%, and will be publicly 
opened the said Board Trustees the 
regular meeting held that day, ata special 
meeting called for that purpose. 

The work for which the said tenders are in- 
vited is the excavation of that portion of the 
main drainage channel for the said Sanitary 
District, known as contract section fifteen (15), 
extending from station 1,480 to station 1,520, 
and consists in all of about 639,000 cubic yards 
rock, about 35,300 yards earth, 
and the building 40,000 cubic yards retain- 
ing walls. 

tifled check cash the amount 000 

All certified checks to be drawn on some 
responsible bank doing business the City 
Chicago, and made payable the order 
the Clerk the Sanitary District Chicago. 
Said amount accompany each bid 
will held the Sanitary District until all 
of said proposals have been canvassed and con- 
tracts awarded and signed, the return of eaid 
check or cash to the bidder to whom said 
work shall have been awarded being condi- 
tioned upon his appearing within ten days 
after notice of such award being given, with 
bondsmen, and executing a contract with the 
Sanitary District for said work so awarded, 
and giving a bond satisfac.ory to the Board of 
Trustees for the fulfillment the same the 
amount of $100,000. 

All proposals must be made upon the blank 
forms furnished by the Sanitary District, and 
must give the price for each separate item of 
work. 

The bids will be compared on the basis of 
the Engineer’s approximate estimate quan- 
tities, which will furnished with copies 
the specifications. 

No proposal will be considered unless the 
party making it shall furnish evidence satis- 
factory to the Board of Trustees of his ability 
to do the work, and that he has the necessary 
resources fulfill the conditions 
the contract, provided such contract shall be 
awarded him, 

Bidders are required state their 
posals their individual names and places 
residence in full. 

Specifications and plans may been seen 
the office of the Chief Engineer, Rialto Build- 
ing, Chicago, 

The said Board of Trustees reserves tbe right 
reject any and all bids. 

THE SANITARY CHICAGO, 
FRANK WENTER, 
President Its Board Trustees. 


Attest: 
JUDGE, Clerk. 


Chicago, June 20. 1894. 26-8t 
TREASURY DEPARTMENT, Office Super- 
vi-ing Architect, Washington, D. C., 14, 
1894. — Sealed will be received at 
effice until 2 o’clock p.m.on the 6th day of 
July, 1094, and epened immediately there :fter, 
for all the labor and materials required for 
sieam heating and ventilating apparatus for 
the U. S. Custom House and Post Office build- 
ing a Houlton, Me., in accordance with 
drawings and specification, copies of which 
may be had at this office, or at : he office of the 
Superintendent at Houlton, Me. Each bid 
must be accompanied by a certified check for 
asum not less than 2% of the amount of the 
proposal. Proposals received after the time 
stated will be returned to the bidders. The 
Government reserves the right to reject any 
allbids rto waive defect 
inany bid should it be deemed in the in- 
teres: of the Government to do so. Proposals 
must be inclosed in envelopes. sealed and 
marked, Proposal for Steam Heating and 
Apparatus for the Custom 
House and Post Office Building Houlton, 
Me.. and addressed JEREMIAH 


OFFICE THE LIGHT-HOUSE ENGI- 
neer. Seventh District, New Orleans, La., June 
2, 1894.—Sealed proposals will be received at 
this office until 2 o'clock p.m of Tuesday, the 
3d day of July, 1894, for furnishing materials 
and labor of all kinds necessary for the com- 
pletion and delivery of the metalwork re- 
quired for increasing the height the tower 
at Key West, Florida. Plans, specific tions, 
forms of propos | and other information may 
be obtained on application to this office. The 
right is reserved to reject any or ail beds, and 
waive any defects. JAMES QUINN, 
Engineer, Seventh District. 

ENGINEER OFFICE. WEST ON- 
gress St., Deiroit, June 28, 
Sealed proposals for Power House and Office 
Building for the 800-ft. lock, St. Marys Falls 
Canal, will received here until July 


28, 1891, and then publicly opened. Informa- 
tion furnished application. POE, 
Col. Corps Engrs. 


4 


CAST IRON PIPE 


Also flanged and Fitti 
sale Agents Akron Vitrified Sewer 


SPECIALS FOR WATER AND GAS. 


tings, Hydrants, Gates, Pig Lead, etc. CHAS. MILLAR SON, 
Manufacturers Lead Pipe and Plumbers’ Materials. 


W hole- 


Pipe. 


Best Results 
USE THE 


WARREN FILTER, 


CUMBERLAND MFG. CO., Boston, Mass. 


Chicago Office, 616 Chamber Comme:ce. 


WRITE FOR 


Smoothness motion, 
absolute safety and high 
speed are among the good 


qualities possessed 


OTIS ELEVATORS. 
They are built Otis 
Row, New York. 


PROPOSALS FOR BRICK SEWER. 
WILLIAMSPORT, PA. 


¥ otice is hereby given that sealed proposals 
will received the Highway and Sewer 
Committee of the City of Williamsport, Pa., | 
up to 12 o’clock noon of July 6, 1894, forthe | 
construction of an egg-shaped two-ring brick 
between Hepburn St. and Walnut St., a dis- 
tance of 2.050 ft. Thissewer is to replace an 
old 4-ft. circular sewer on the north side of the | 
street; and are desired for the construc- 
tion of the new sewer on the location of the 
old, and also to build the new sewer on the 
south side the street and fill the old 
sewer. 

Work built accordance with plans 
and specifications file the office the 
City Engineer. 

check for $1,000. 

The committee reserves the right to reject 
any or all bids. 


DKEISBACH. 
City Clerk. 


PROPOSALS FOR WATER-WORKS 
MATERIAL. 


The Board Trustees the Village Kirk- 
wood, Illinois, receive sealed bids for all 
cast-iron pipe, hydrants and valves, pumping 
machinery and boiler, cars Kirkwood, 
also a steel standpipe erected on the founda- 
M., July 12th, Specifications for 
the entire works may obtained the village 
clerk consulting engineer, and plans seen 
the office after July 24. 

certified check $200 some national 
bank made payable the order the village 
treasurer Kirkwood, must accompany 
each bid. The village reserves the right 
reject any all 

MUNDORFF, 


26-1f 


EVERETT, 
Clerk. 
CHAS, STURTEVANT, 
Consulting Engineer, 
800 North street, 
St. Louis, Mo. 


STANDARD RESERVOIR AND TIDE GAUGE. 


and Mexico, Prices greatly reduced. 


For and information write 


STANDARD GAUGE CO., No. Haven Buffalo, 


The apparatus small, compact, simple adjustment, easily set up. plots automati- 
continuous curve for one month, one one day, may required. 
for several years some the Principal Reservoirs and Harbors the United States 


1821. 


Morris, Tasker Co. 


INCORPORATED. 


1888, 


Offices, 222 224 So. 

PHILADELPHIA. 
MANUFACTURERS 

Boiler Tubes, Wrought Iron 
Pipe and Fittings. 


Third St., 


Electric Railway and 
Light Pipe Poles 
Specialty. 


PAVING CONTRACTORS. 
Sealed proposals will be received by Com- 
mittee on Highways of City of York, Pa., until 


7 o'clock Pp. M., Tuesday, July 3d, 1894, for grad- | 


ing and paving four separate squares (approxi- 
mately 1£,200 square yards) with asphalt block 
or vitrified shale brick or block on 6-inch con 
crete foundation. Plans and specifications 
can be seen at City Engineer's office, No. 6 
West Market street, York, Pa. 

Each bid must be accompanied by a sample 
check of $500, drawn to order of City Treas 
urer York, Pa., said $500 forfeited 
City of York by bidder awarded eontract in 
case he should fail to enter into within ten 
days after awarding. 

The right hereby reserved reject any 
all bids. 

Bids are to be made out on blanks furnished 
at City Engineer's office and marked “ Pro 
posals for Paving.” Address R. C. Boeckel, 
Clerk, care The P. C. Wiest Co., York, Pa. 

By order of 
JACOB HOSE, Chairman. 


NOTICE CONTRACTORS. 


Northumberland, Pa., June 25, 1891. 
Sealed proposals will be received by the 
undersigned at their office until noon Satur. 
day, July 14, 189, for furnishing the materials 
and constructing a gravity system of water- 
works for said company: 21,500 ft. 10-in., G0 ft. 
8-in., 6,000 ft. 6-in., 14,500 ft, 4-in. cast iron; 
12,000 ft. 8-in. vitrified pipes; and reservoir. 
Plans and specifications will be on file at our 
office. 
The company reserves the reject 
any or all bids. 
NORTHUMBERLAND WATERCO. 


NOTICE 


WATER-WORKS 
TRACTORS. 


WATER-WORKS CONTRACTORS. 

Sealed proposals will received the office 
of the Secretary of the Board of Water Com- 
missioners of the corporation of Gr fton, W. 
furnishing all material and performing all 
labor necessary for the construction of a wa 
ter-works plant for the above corporation 

The work to be done embraces the following: 

Part 1. Furnishing cast iron pipe, about 430 
tons, 

Part 2. Furnishing valves and fire hydrants. 

Part 3. Hauling and laying pipes and vaives. 

Part 4. Constructing steel tank. 

Part 5. Furnishing two 1,000,000 gallon pump 


| ing engines, 


Part 6. Furnishing boiler plant, 200 horse 
power. 
Part 7. Constructing boiler and engine 
bouse. 


The Water Commiszioners reserve the right 
to reject any and all bids 

Plans and 
forms of proposals secured at 


Specifications can be seen and 
the office of the 
Secretary, Grafton, W. Va., crat the office of 
the engineers, Westinghouse Building, Pitts 


burgh, Pa., after July 1, 1804. 


By order of the Board of Water Commis 
sioners. 

B. F. BAILEY, Secretary. 

WILKINS & DAVISON, Engineers. 26-3t 


JEFFERSON, WATER-WORKS. 
NOTICE 
Sealed proposals will be received by the City 
Council of Jefferson, la., up to8 o'clock P M,. 
of July 6, 1894, for furnisning the materials and 


co structing a system of water-works for said 
city. 


TO CONTRACTORS. 


The works will consist of a 12 post stee! tower 
120 ft. high; a wood tank 30 ft. in diameter, 20-ft. 
s'aves.to be complete including frost proofing; 


about 1,120 ft. 10-in, pipe ; 2,280 ft. 8-in. pipe; 
3,300 ft. 6-in. pipe; 5,500 ft. 4-in. pipe: about 
7,500 lbs, special castings, and 16 double hose 


hydrants, 
Bids for furnishing and laying pipe must be 
per foot. Plansand specifications will be on 


file the office, Ia., and 
with the United States Wind Engine & 
Pump Co., Batavia, Il, and Bankers Iowa 


State Rank, Des Moir es, la., on and after June 
10, 1894. 

No bids will be received unless accompanied 
with a certitied check on 
bank for $300, payable to the order of 
Treasurer the City Jefferson, 

Bids will be received for the whole or any 
portion of the above work, and the right is ex 
pressly reserved to reject any and all proposals 
or bids. 


some responsible 


the 


Dated at Jefferson, Ia., June 4, 1891. 
HENRY HAAG, Mayor. 
HALL, City Clerk. 


NOTICE CONTRACTORS. 
BRICK PAVEMENT. 

Sealed propo-als will be received by the city 
of Poughkeepsie, N. Y., at the Chamberlain's 
office in said city until7 P. M, Monday, the 
2d day of July, 1804, for furnishing and laying 
a vitrified brick pavement on Main street 
from Clover to Washington street in said city. 

Each proposal must be accompanied by a 
certified check payable to the order of the city 
of Poughkeepsie, N. Y., for the sum of $500, 

Specifications. form of proposal and con- 
tract may be obtained at the office of City 
Chamberlain. 

Nine hours will constitute a day's labor 
and only citizens of the United States to be 
em ployed. 

The right is expressly reserved to reject any 


the 17th day July, 1894, the city all proposals. 


Kaukauna, Outagamie County, Wisconsin, 
will let franchise the lowest and best bid- 
der for the oonstruction 
system. The city will contract for 9) hydrants. 
Population, 6,000; for further particulars ad- 
dress City Cierk, Kaukauna, Wis. 

26-3t TANNER, Mayor. 


ENGINEER OFFICE, NEWPORT 
R. L, May 30, 1894.—Seak ad proposals, in triph 
cate, for stovework at Stonington breakwater, 
Conn., will be received here until 12 M. noon 
July 17, 1894, and then «pened. Attention 
proved August ist, 1892, Sections 1 and 2 
(Public No. 193). Full information furnished 


IRRIGATION CANALs, 


Has been 


9 


Proposals must be made upon forms ob- 
tained as above and must be indorsed, “Pro- 
posals for Brick Pavement.” 
order the Common Council. 
JOHN 


26-1 City Chamberlain. 


BRIDGE CONTRACTORS. 


Common Council the city Albion, 
Mich., will receive s@aled bids, to be opened 
July 1804, 7:30 M., for two steel bridges, 
also for one stone bridge. For par iculars 
apply LABERTEAUX, 

26 it City Clerk. 

NOTICE TO CONTRACTORS. —Sealed pro- 
posals for constructing about six wiles of pipe 
sewers in the village Of Bridgepori, O., will be 
received by the Council at their office in said 
village until 12 o'clock at noon of July 197 1s94. 
Plans and prefiles can be seen and specifica- 


tions and form of contract obtained at the 
office of the Village Clerk C. W. HOWELL, 
Village Clerk. 26-2t 


Other Proposais see Page 


ENGINEER 


NOTICE CONTRACTORS. 


Sealed proposals will received the Vil- 
lage Board of Downer’s Grove, Iil., until 8:00 
o'clock P. M., July 9, 1891, for the following 
material and work required complete 
water-works system: 

1,920 ft. cast iron pipe, 3,990 ft. 
in. pipe. 7,330 ft. of 8-in. pipe, 3¢ hydrants, 11 
gate valves and boxes, a standpips and ground 
reservoir. 


Proposals will submitted blanks fur- 
nished by the Village, and may be for any or 
all material or for any or all labor, or for both 
materia! and labor, set forth the different 
sections of proposals. 

All proposals must be sent to the Chair- 


companied with acertified check payable to 
the Village Treasurer of Downer’s Grove, LIl., 
forasum equal to 3¢ of the amount of pro- 
posal, provided that check shall less 
than $50. 

The Board reserves the right to reject any 
and all 

Plans and specifications may be examined at 
Carpenter's drug sto e, Downer's Grove, IIL, or 
at the office of the Engineer, W. S. Shields, 100 
Washington street, Chicago. 


order the Board Trustees said 
village. 
W. S. CARPENTER, President. 
HUGHES, Clerk. 


BUSH, Chairman Imp. Com., 
25-3t Downer's Grove, Ill. 


New York, June 26, 1894. 
The chief interest in the municipal bond 
market during the week ending to-day has 
centered the disposal the and 
Philadelphia issues. The opposition to the 
overstepping by the Chicago authorities of the 
statutory limit of municipal indebtedness at 
per the assessed valuation led the 
withdrawal $210,000 the bonds offered, 
that only $1,577,000 were disposed. The discus- 
sion as to Chicago’s right to issue these bonds 
~although it is asserted that the assessed val- 
uation is only one-fourth of the real valuation, 
sothat the security is all right—did not dis- 
pose brokers nor investorsin their favor, so 
that only one New York house made a bid. 
This was Blair & Co., who offered 101.34 for the 
whole $1,787,000. Such of the bonds as were 
issued were awarded as follows: $416,000 water 
Chicago, and $1,131,000 sewer and improvement 
bonds, at 102.83, to the First National Bank of 
Chicago. There were in all about a a 


bids, the best being that of Paul C. Peterson, 
of Chicago, who offered 104.56, but, as he oaly 
wanted $50,000 worth, none were awarded him, 
The bankérs seemingly secured a bargain, in 
that about $100,000 of the bonds have since 
been resold around 104.25,a good price fora 
four per cent. bond. 

The other bond sale of importance was the 
offering the city Philadelphia $3,00,- 
000 loan for general purposes, and $50:,0u0 of 
the Reading Subway $6,000,000 loan. ‘Ibis was 
more successful than the Chicago sale, as bids 
were offered for $9,088 000 of the former and 
$1,866,000 the latter loan. The were 
awarded in tne form of 3% percent bonds, 
at premiums placing them upon a basis of 344 
@3.35 per cent., and to the follo ‘ing banking 
houses and institutions: Newbold’s 
Sons & Co, of Philadelphia, and Harvey Fisk 
Sons, New York, $2,334,000; the Pennsyl- 
vania Company for Insurance on Lives, | 
$1,000,000; the Girard Life and Trust Company, 
$250,000; Scott, $16,000—this award be- 
ing on a 3 per cent. basis. The $3,000,000 loan 
is in 20 series of $150,000 each, and .the $600,_ 
000 loan in two series of $300,000 each. 

These sales do not actually reflect the course 
of the municipal bopd market, but furnish a 
pretty sure index as to the rating put by peo- 
ple who know on the credit of the two cities in 
question. In contrast to the difficulty *hedging | 
around the Chicago bond sale was the free- | 
and-easy disposal to-day by the Comptroller of 
the city of New York of over $1,000,000 bonds, 
awarded as follows: $542,553 344 per cent. 
schoolhouse bonds, to Blake Bros. & Co. and 
Vermilye & Co., at 104.04 and interest, and 
per cent. dock bonds the same 
buyers 106.03 and there being four 
other bidders. These are truly splendid prices. 

Coming back the municipal bond market. 
general noted that the market getting 
bare really desirable issue, and that why 
first-class bonds like the New York city 
and 344 per cent. bondsjust sold command such 
full and, might said, exorbitant prices 
estimated dealers municipal bonds 
that about $12,000,000 ofnew issues were placed 
in the last 30 days, yet the demand for good 


man of Improvement Committee, and be ac- | 


WATER-WORKS 
LIGHT PLANT. 


Sealed proposals will received 
Napoleon, O., up to noon Tuesday, July 24, | 
for the material and construction 
complete water-works and electric light plant i 
for the village Napoleon, One brick 
building for the entire plant; one brick stack, 
ft. Water-works machinery: two 
1,000,000-gallon pumps; about 8 miles of pipe | 
Electric machinery: two 100 HP. engines; one 
60 are light dynamo, and one 1,500 incandescent 
light dynamo, including first-class plant. One 
stand pipe 20 by 125 ft. 

Information and specifications can be had of 

JOSIAH KOLLER, 

26-2t 


NOTICE BRIDGE CONTRACTORS, 


Red Wing, Minn., June 1894. 

Sealed proposals for the superstructure of a 
bridge to be built over the Mississippi River 
Red Wing will received the Common 
Council of Red Wing, Minn., at the Council 
rooms, until 7:30 o'clock p. m. of the 13.h day of 
July, 1891, when they will be publicly opened 
aad read at a meeting of the Council held for 
that purpose. | 

The work will comprise two 94-ft. deck | 


ING NEWS. 


span,and about trestlework, all 
steel, together with the necessary wooden 
flooring and sidewalk 

The work will the basis pound 
price for the material erected, and per thou- 
sand ft. lumber the work. 

check the amount $500, properly cer- 
tified, and made payable unconditionally 
the order the city treasurer Red Wing, 
Minn., must accompany each bid. 

Proposals must upon blank forms 
nished for that any not con- 
formity with this notice will considered 
informal and be rejected. 

Plans and specifications are file, and can 
seen, and furms proposals obtained, 
after June the office the Engineer, 
Chas. Loweth, Fourth Street, St. 
Paul, and City Engineer, Red 
Wing, and Engineering News, 1636 Monadnock 
Building, Chicago. 

The right reserved reject any all 

order the Council. 


ERICKSON, 
Chairman Bridge Committee. 
CHAS. LOWETH, 
Engineer. 25-2t 


re 


ENGINEER OFFICE, MEMPHIS, 
Tenn., June 15, 1894.—Sealed proposals, 
triplicate, for furnisning brush, poles, wire, 
wire strand, wire rope clips and manilla rope 
will this office until noon June 


30th, 1894, and then publicly opened. Atl in- 
formation furnished upon application. 8S. W. 
ROESSLER, Capt. Eng’rs. 25-2t 


bonds rather excess supply. 
The point made that the reason New York 
city bonds are about the only ones that have 
not advanced in unison with other municipal 
securities—present high prices are really not 
above what have ruled for months—is that 
local savings banks, under the new law, are 
allowed invest the bonds other cities 
that can obtained better basis than 
New York bonds. 

Continued easy money assures the continu- 
ance present good figures. The first July, 
too, will see the distribution New York, 
Boston, Phiiadelphia, Balt:more and Chicago 
of abont $125,000,000 in interest and dividend 
payments, and this immense sum of money 
will be added to the already large, idle 
amounts of capital seeking investment, This 
must help to buoy up quotations of municipal 
bonds, but, any activity in the money market 
will see the employment of all these idle funds 
in making loans, and the restriction of the de- 
mand for municipal bonds must result in 
lower prices. 

The following quotations will indicate 
and other interested parties the 
eredit obtainable by various towns and cities: 


MUNICIPAL 


County Brazoria, Tex., 
County Berar, Tex., 
City of Meridian, Miss ,63 ... .......... 
school District Brained, Minn., 
County Fergus, Mont.. Gold........ 106 

County of Park, Mont.. 6s, Gold ee. 109% 
town of Knightstown, Ind., 6s ........ 


City of Bethany, Mo., 63, Gold............ 


City of Bartow, Fla., 20-year 63........... 102 
Troy, Ala., Water 30-year Gold 63. 
City Pueblo, Col,, Gen. Fund Gold 112 
County of Flathead, Mont., 20 year Fund- 
arses 1754 
County Snohomish, Gold 107% 
Schoo! District No. 6, Kings Co., N.Y., 63 108% 
Town of New Utrecht. Kings Co.,N_ Y.,4s 10134 
School Dist. No. 2, Kings Co., N. Y.,5s 105% 
State Idaho Wagon Road 111% 
City of Omaha, Neb., 5s ... 
City of Galveston, Tex., 5s .. 
City of Newpert, Ky., 5s ..... 


City of Toledo, O., Gen, Fund 5s.......... 110% 
City of Springtield, O., School 53..... .... W4% 


County of Jefferson, O., Road 5s...... 1015 
County of Portage, Wis., Refunding 5s.. 
City Sheldon, School 101% 
Youngstown, v., 53.... 
County of Hennepin, Minn., 44s 


Dist. Sioux City, la., 
City of Chicago, LIL, 4's dold.............. 10444 
Cito Chicago, Water oan Gold 
School Dist. No. Suffolk Co., Y., 113 
Town of Greenburgh, Westchester Co., 

City Y., 4’s.... 
City Cleveland, Onio, 
Town of Methuen, Mass.. 4’s.............. 
City Waterbury, Conn., 


107 


RAILROAD STOCK MARKET. 


New York, June 26, 1894. 

Wall street has been occupied 
recent days criticising the action the 
New York Central Railroad Board 
of Directors in declaring a regular quarterly 
dividend per cent., when had not been 
earned about $711,000. the whole div- 
idend only calls for $1,118,00),it will be noticed 
that over half the amount distributed 
among stockholders will borrowed money. 
This the kind “conservatism” that has 


brought half the prominent railroad systems 
the country into hands; that has 


taught investors the unreliability railroad 


managements and that fully warrants the dis- 
trust generally held abroad rails.”’ 
A great hue and cry was raised some weeks 
ago when the Chicago, Burlington Quincy 
declared dividend, which wasn’t 
earned, out of the surplusit had accumulated in 
recent years. The recent determination the 
Northern Pacific receivers borrow $1,000,- 
000 wherewith pay coupons due July 
the first mortgage bonds of the road was also 
regarded many quarters finan- 
ciering. Yet nearly all the financial writers 
are disposed praise the New York Central 
people for their policy distributing among 
stockholders money that was not earned, the 
excuse being made that such action will tend 
restore confidence and that the deficit will 
easily made the future. More than one 
road, however,has come to grief through bank- 
ing prospects, and the custom borrowing 
money to pay dividends cannot be too strongly 
condemned. Thename Vanderbilt has hith- 
erto been syhonymous with safe management, 
and it seems a pity that the New York Central 
directors should resort to this desperate meas- 
ure merely touphold stock market quotations. 
This advisedly, that the company 
siill sale some $2,500,00) the new 
capital stock authorized last year. this 
cannot disposed less than 100, and 
ruling stock market quotations are only 
around 95% to 96, some hint as to the real 
animus of the New York Central manage- 
ment’s last movement furnished. Naturally 
the stock has been weak the revelation 
bad earnings and deficits, and not much good 
feeling has been created its behalf. The 
other Vanderbilt roads—the Lake Shore 
Michigan Central and Canada Southern—have 
all also declared their regular 
payments, buc, as they reported surpluses 
after providing for dividends, despite big de- 
gross receipts, they have aroused 
discussion. 

The reorgarization plan has 
last bsen made public, and its provisions have 
brought a storm of no mean proportions 
around the ears the committee having the 
Already decided opposition 
has manifested itself, and the 
plan, unless amended, predicted many 
quarters. What objected most all 
the provision the plan whereby stockholders 
are to pay an assessment of $12 per share of 
capital stock, and the same time surrender 
control the road for five years least 
the income and general mortgage bondhold- 
ers. Naturally, many stockholders decline 
being mulcted this fashion, and, fancying 
that paying an assessment would be throwing 
good money after bad, have liquidated their 
hoidings such free and wholesale fashion 
that Atchison stock, that once sold has 
gone down below 

The calling large assessment 
Atchison, following the big assessments 
Richmond Terminal and New England, has 
created very depressed feeling what 
now known asthe group. Wall 
street now realizes that Union Pacific, North- 
ern Pacific and Reading cannot rehabili- 
tated without similar large sacrifices stock- 


spans, one 430 ft. through span, one 220 fc. deck PROPOSALS FOR STAIRWAYS 


AND 
ELEVATUR GUARDs. 
Sealed proposals will received the 
Board Trustees for the Improvement 
Court House, for furnishing all material 
performing all labor for the 


“Stairways” and “Elevator the 
Stark County Court House, Canton, Ohio 


according to plans and specifications new 
file with the clerk of said Board. Al bids 
must be accompanied by a preliminary bond in 
per the total amount 

osal, and must si ; 
two sureties, 


The Board reserves the right to reject any or 


all bids, 
LOICHOT, 
Clerk. 
TREASURY 
pervising Architect, Washington, 
26, 1894.—Sealed proposal- will be received at 
this office until the 19th day 
of Jul. , 1894, and opened immediately there- 
after, for the labor and materials required 
for the br.ck and terra cotta floor and ceiling 
arches, concrete filling, terra cotta furiing 
cester, Mass., accordance with the drawings 
and specification, copies wnich may had 
this office, the office the Superintenu- 
entat Worcester, Mass. Each bia must be 
accompanied by a cerufied check for a sum 
not less than 2 per cent. of the amount of the 
proposal. The right ic reserved to reject any 
or all bids or to waive any defect or informal- 
ity any bid should the in- 
terest of the Government to do so. All pro- 
posals received after the time stated will be 
inclosed in envelopes, sealed and marked, 
“proposal for Floor Arches, Concrete Filing, 
etc., for the Post Office, ete., Building 
MIAH O’ROc RKE, Supervising Architect. 
26-26 


holders’ parts, and they have been letting 
their boldings sufficiently large quantities 
to bring about a serious reaction in gquvota- 
tions. Estimates have that Union Pacific 
stockholders must $25 share, 
that Northern Pacific will call for $15 share 
and that Reading stockholders cannot escape 
with less than $10 a share in addition to what 
the income bondholders will asked fur- 
nish. This is not encouraging to people who 
have seen their holdings decline 30 to 40 points 
value; and the hospital stocks are lower 
than ever. 

The railroad stock market general has 
been much more satisfactory. The big advance 
the price wheat has been the greatest 
benefit the Granger shares, and St. Paul, 
Island and Burlington have all manifest. 
strength that promises much way 
improved quotations. The settlement 
the big bituminus coal miners’ strike, long 
a threatening cloud on the financial horizon, 
ehminates afeature from the situation of de- 
pressing import, and inaugurates an era of re - 
vived commercial idustry that is already be. 
ginning reflected railroad earnings. 
Were not for the uncertainty surrounding 
current tariff legislation, all conditions would 
propitious the inauguration long 
continued movement. Money plentiful 
and bids fair continue crop reports are 
favorable. business interests are cheering, and 
excepting the delay putting through the 
tariff decided check commercial 
activity, Wall Street finds ample warrant for 
its belief that higher prices are hand. 


Closing 
prices. 
Railroad stocks. June 

Baltimore & Ohio...... 69 
Canada Southern..... es cube 50 
Chic., Burl Quincy......... 
Chic., Mu. & St. - 59% 
Chic., Rock Island & Pac. 684g 
Clev., Cin., Chic. St. 
Delaware tludson ..... 129 
New Jersey 106% 
New York New 


Y., New Haven 


Y., Lake Erie Western...... 
New York, Sus. 
Ricnmond Terminal ... 1056 
Paul Omaha ......... 
soutnern Pacific .... 1" 
Texas Pacific....... 
Union Pacific 
Wabash 135% 
Wheeling Lake 105% 
BOSTON RAILROAD 

June 

PHILADELPHIA STOCKS. 

June 

Lehigh 


Pennsylvania 


| 
| 
| 
— 
| 4 
AY 
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this Issue: Results the Budapest BRIDGE COMPETITION. The Niagara 
CONVENTION the Am. Soc. 


[ENGINEERING 


AND 


Bridges and 
Buildines. 


NEW YORK, THURSDAY, JUNE 28, 1894. 
General Railway Contractors, CONTRACTING ELECTRICAL 


Isolated Piants Specialty. Complete Light and Power Plants Installed. 


PULLMAN BLDG., CHICAGO. SLOW-SPEED MULTIPOLAR DYNAMOS and MOTORS, 


EVANS, COMPACTNESS, EFFICIENCY, DURABILITY, ECONOMY. CLAYTON 


PARK FIRE CLAY AUTOMATIC BLOCK 


Air Compressor Works, 
Manufacturers of i TABLISHED 1852. 


Operated Track Wire Circuits. 
The ONLY Automatic Signal Systems in Which the signals can be an WwW. K. Cc L Y N E Ss, 
ric an ay. Normal Danger ” principle. elieve y many to be the best and safest plan 
Address PARK QUARRIES, Highway Crossing Signals, Street Railway BUILDING MOVER. 


Crossing Signals, Etc., Etc., Etc. Railway and Ceneral Contracting 
OFFICES: OFFICE AND YARD: 
Broadway, New York. Equitable Building, Baltimore. 250 260 Varick St., JERSEY CITY, 
115 The Ames Buliiding, Boston. 927 The Rookery, Chicago. 


Co., Koom 422, Building, 
7th Ave., Pittsburg, Pa. 


Lawrenceville Cement 


appliance for compelling obedience to signals. see OF and North. Koad Ma king and 


Hiroi. Plate Girder Cons: ruction........ 


MANUFACTURERS MYTH, Secretary Treasurer. Chief Engineer. PULSOMETER STEAM PUMP. 
} Goodhue. Municipal Improvements. 1.75 
Hamilton. Useful Information for Rail 
Rosendale Cement. Plans and Estimates Made for Interlocking and Block Signal Plants. 


it Is superior to any other Rosendale 
Cement made. 


HAVEMEYER BUILDING, Hodgman, Land Surveying 2.50 


Huntingdon. Road Master's Assistant.... 150 
Jacob. storage Reservoirs... aaa 


List Books For Sale| National Switch Signal Co., 


CENERAL OFFICES AND WORKS Johnson. Surveying. 1.00 
Engineering News Pub- Kidder. and Pocket 
Oakleigh Thorne, Charles Hansel, E., Geo, Hansel, 4.00 
‘ue President. Vice-Pres. and Gen’! Mer. Secy. and Treas. McGee. Areas of Triangles... — 
lishing Co McGee. ‘Tables of Metrical ‘Equiv alenta.. .10 
. Henry M. Sperry, Western Agt., C. A. Hammond, Eastern Agt., J. P. O'Donnell, Consulting Engr. _|Mernman. Hydraulics, A Treatise on.... 3.50 
The Monadnock, Liberty St., 70-71 Palace Chambers, Newman. Scamping 
of American W Chicago. New York. London, England Ine rtia 
Rafter & Baker. Sewage in the 
Baker. Surveying Instruments... ...... 3.00 FORMINING, LOGGING, PLANTATIO! 
E 5K Thacher. Highway Bridge Specifications. .25 
Block Signaling, American Practice...... 2.00 Cross. Field Book, 3d edition, on Rail- Flynn. Flow of Water in Open Channels. oe Trautwine. Engineer's Pocket Book. . 5.00 
Bouscaren. Railway Specifica- Dunham. Plat and Profile Book. miles Foster. Wooden Trestle Bridges.......... 5.00 Wegmann. Masonry Dams, Design ‘and 
a mstruction.......... 5.00 way ation ... 
Clevenger. Surveying...... ........0...+. 2.50 i FOR BRIDGES AND RAILWAY USE, Wellin oon Piles and Pile Driving....... 1.00 
ost ayin ast iron ate 
ork 2.00 FRANK STONE, Street, CHICAGO. Irrigation 
SK Patent Puttyless Glazing on Steel Bars, with 
tions and factories. SEND FOR CATALOGUE. 


GLASS ROOFS. JOSEPHUS PLENTY, LIBERTY CITY. 


148-156 Randolph Ave., JERSEY 


REQ UIRE PAINTING CLEANING Ktc., the Continental Fiiter the 


BEST AND CHEAPEST. ANY COLORS. Most Efficient and Economic al. 
Liberty St, New York. All Classes of RAILROAD STRUCTURES a Specialty. Grond N BRIDCES. 


SEWAGE DISPOSAL THE UNITED STATES. 
MECHANICAL 


Interlocking and Block Signaling Appliances. 


Plans and bids submitted for 
Grade 
Yards, Terminals, Passing Stations, ry 
SOLE OWNERS AND MANUFACTURERS THE 


SYKES BLOCK SIGNAL SYST 

Cortlandt St. BOSTON OFFICE, RUBBER MFG. Cortlandt Street, New York. 
Copy 


CLEMENS HERSCHEL and EDWARD NORTH, 


Single Copies, 15 Cents. 

FREE on Application. 


ENCINEERING NEWS DIRECTORY ENCINEERS. 


ROOM EXCHANGE BUILDING, BOSTON, MASS, 
Street and Highway Lay. out, Construction and Maintenance a Specialty. 


THOMAS APPLETON Civil Engineer, 
AND RIALTO BUILDING, CHICAGO, 


Am. £., Consulting and Constructing Engineer, 
Specialty: Railways and Power Stations. 
THE ROOKERY, CHICAGO. 


WM. AYCRIGG, Engineer, 


WARREN and 102 CHAMBERS NEW YORK. 
Designs and Estimates for Bridges and Roofs. Inspection Structural Iron and Steel. 
Railroad Engineering. Surveys. 


LITTLE FALLS, 


Water-W orks and Sewerage. 


WILLIAM BACOT, Civil Engineer, Am. 


BROADWAY, NEW YORK. Room 
Specialties: Hydraulics, Water-Works and Sewerage, Telford and Macadam Roads. 


THE BARTLETT ENCINEERING CO., Civil and Sanitary Engineers, 


COURT STREET, TELEPHONE 1261 WILLIAMSBURG. 
surveys, Roads, Sewerage, Bridges and Iron Buildings. 


HENRY BEACH, Civil Engineer, 


NO. WHITE MEMORIAL BUILDING, SYRACUSE, 
Box 376, 


ELBRIDCE BECKLER. Civil Engineer. 
_ 1431 MONADNOCK BUILDING, CHICAGO, 
WV. Am. Soc. C. E., Hon. M. Mc nt, Soe. C. E., Late Chief Engr. Pac. Ext. Great Nor. Ry. 
Railroads, Mines, Irrigation, Reports, Plans, Estin ater, Surveys, Construction. 
BERKELEY, JR., Engineer. 


1309 BULLDING, CHICAGO, ILL. 
Surveys, Plans, Estimates and Construction of Railways, Bridges, Structures, Etc. 


EDWARD M. BOCCS, Civiland Hydraulic Engineer, 


TUCSON, ARIZ. 
Irrigation, Water Development and Storage. University Arizona. 


BONZANO, Late and Ch. Bridge Co. 
THOMAS CLARKE, Late Reeves and Union Bridge Co. 


Design and build all structures steel and iron; also deep foundations. 


Union Bridge Co. 
Sooysmith Co. 


ADDRESS BROADWAY, NEW YORK. 

THOMAS GARRETT. ANDREW BLAIR. LEwIs. 
BOOTH, GARRETT BLAIR. Established 1836, 
Department Testing and Inspection. 

PHYSICAL LABORATORY AND OFFICE, 406 LOCUST ST., PHILADELPHIA, 


BOUSCAREN, Engineer, 
MITCHELL BUILDING, CINCINNATI, 
surveys, Construction and Inspection Long-Span Bridges and Roofs. Structural Works 
of Iron and Steel, Water-Works, Irrigation, Drainage and Sewerage Systems. 


WM. H. BRYAN, Mechunical and Klectrical kngineer, M. Am. Soc. M. E. 


Electric Light, Railway and Power Plants; Steam Heating; Shop and Tool 
Design. Examinations, Tests and Reports. 
BUILDING, LOUIS. 


WM. BURR, and Engineer, 
LOS ANGELES, CAL., 


Late Principal Assistant Engineer The South Gila Canal Co., Arizona. 
Irrigation Systems, Water-Works, Water-Power Plants Designed, Estimated and Con- 
struction Superintended, 


THE LOUIS COMSTOCK 


Engineers and Contractors, 
1437-38 MONADNOCK BLOCK, CHICAGO. 


Associate Engineers with 


COLBY, 
Inspection Materials and Workmanship for Bridges and Buildings, 
GIRARD BUILDING, PHILADELPHIA, PA. 


COLBY, Inspectors Structural Iron and Steel, 
328 CHESTNUT ST., PHILADELPHIA, PA. 


JOHN A. COLE, Consulting Engineer, 
1,585 Old Colony COR. DEARBORN AND VAN BUREN CHICAGO. 
Water Works, Street Railways and Sewerage. 


COOKE READ, and Contractors, 


402 SOCIETY FOR SAVINGS BLDG., CLEVELAND, 
Plans, estimates and specifications for water-works, sewerage, railwaysand municipal 
Contracts taken and work superintended. 


THEODORE COOPER, 
BROADWAY, NEW YORK. 
Rridges, Viaducts, Buildings, Marine Piers, Foundations, Ete. 


CORTLANDT STREET, NEW YORK CITY. 


Bridges and Buildings. Designs, Supervision, Inspection. 
JAS. CROES, Consulting Engineer, Am. Soc. Inst. E., 


MORRIS BUILDING, BROAD ST., NEW YORK. 


Examinationsand Keports Made on Progects for Water Supply and Sewerage of Towns, Rapid Transit, 
and River Improvements. Plans and Specifications Prepared and Work of Construction Superintended, 


CURRAN HUSSEY, Engineers and Contractors, 
ROOMS 307 308, 101 FIFTH AVE., PITTSBURG, 
Water-Works, Bridges, Roof Trusses, Street Railways, Tunneling, Inspection. 


LEE DACRON, Civil Engineer, ROOKERY, CHICAGO, ILL. 
Inspection Bridges and Materials. Surveys ali kinds. Plans and estimates, Con- 
struction superintended. 


BROADWAY, NEW YORK. 


SPECIALTIES: Power Plants and Factories. Plans, specifications and estimates prepared. 
made looking toward working and increasing capacity. 


with regard Water Supply and Sewage Disposal, particularly from sanitary 


109 PARK AVE., PLAINFIELD, 
Sewerage, Pavements and General Municipal Engineering. 


DUNHAM PAINE, and Engineers, 


BROADWAY, NEW YORK, CITY HALL BLDG., CLEVELAND, 


PITTSBURG TESTING LABORATORY, Ltd. 


Metallurgical Engineers and Chemists, 
WATER PITTSBURG, PA. 


SPECIALTIES: Inspection Railsand Bridges and other 
Steam Boilers, Locomotives, Cars, etc. Inspection Shop Work Erection Bridge 
Chemical Analyses and Physical Tests all kinds. 

Agents for Tinius Olsen Testing Machires: Thacher’s Slide Rules, 

FANNING, Engineer, Am. Soc. E., 
330 HENNEPIN AVE., MINNEAPOLIS, MINN. 


Pians for Public Water Supplies, Steam and Hydraulic Powers and Electric Power 
missions. 


PRUDENTIAL BLDG., BROAD COR. BANK ST., NEWARK, 
UNION SQUARE (WEST), NEW YORK. 


Foundations, Roofs. Buildings. Bridges, Railways and Railwav 


FISCHER FLO 


vil’ Engineers, Architects, Landscape Gardeners, 
9249 SOUTH CHICAGO CHICAGO. 


FERRIS CO., Civil Engineers, 
Inspectors Structural Iron and Steel. PITTSBURG, 


BERNHARD FEIND, Civil and Hydraulic Enginner, M, Am, Soc, C, E., 


SCHLOESSER BLOCK, SALLE AND ADAMS STS., CHICAGO, ILL 
Water-W orks, Water Power, Hvdraulic Plants, Sewerage. River and Harbor Works, 


EDWARD FLAD, Engineer, Am. Soo. E., Am. Soc, 
118 LACLEDE BUILDING, ST. LOUIS, MO. 


SPECIALTIES : Hydraulic and Sanitary Work, Reports, Plans, Specifications and Superintendence 
FRANK FULLER, Civil and Hydraulic Engineer, Am, E., 
ROOMS 35, 36, 12 PEARL 8T., BOSTON, MASS, 
Special attention given Water and Drainage. 


CEORCE FORBES, F. R. S., Electrical Consulting Engineer, 
MILLS BUILDING, WALL ST., NEW YORK. 


WOLCOTT FOSTER, Civil Engineer, 
BROADWAY, 


SAMUEL WILSON FRESCOLN, and Contractor, E., 
WORLD BUILDING, NEW YORK. See page xxviii. for advertisement. 


HENRY COLDMARK, Am. Soc. 
637 RIALTO BUILDING, CHICAGO. 
Bridges, Roofs, Buildings, Masonry Construction, Deep 


SAMUEL GRAY, Consulting Engineer for Municipal and Sanitary Work. 


Jo. GUILD, LINN 
OFFICE AND LABORATORY: 20, AND KEYSTONE 


GUILD WHITE, and Chemists, 
CHATTANOOGA, 


THRIE ROC OOD, Engineers. 

Surveys, estimates and superintendence construction for water-works, sewerage, 
bridges, railroads. docks and foundations. 


HARDESTY, Civil and Bydraulic Engineer, 


612 AND 613 PROGRESS BUILDING, SALT LAKE CITY, UTAH. 
Surveys, Maps, Plans, Estimates and Reports for Irrigation and Water Power Projects. 


TIMES BUILDING, PITTSBURGH, PA. 
Consulting Engineers for Water Supply and Sewerage. 
Jacos A. HARMAN, Mem. Western Soc. ot En Wa ace C, Evans, Mem. Illinois Soc. of Eng. & Sury 


HARMAN EVANS, Consulting and Engineers, 


Designs for and Reports on Water-Works, Sewerage Systems, Paving, Bridges, Land Drainage ana 
Engineering Investments. Railroad, Topographical and Town-site Survevs. 


ROBERT HARRIS, Consulting Civil 
Examinations, Reports, Made. New Method Dealing with etc. 
See “Engineering April 28, 1892, pp. 420.). Conduits, etc., for Railways (See 
“Street Railway Oct. 24, 


ALLEN HAZEN, BOX 367, LAWRENCE, MASS. 
Sanitary Water Analysis. Purification Sewage and Water. 


RUDOLPH HERING, and Sanitary Engineer, 
277 PEARL STREET, NEAR FULTON, NEW 
Designs for Water Supply and Sewerage. Construction Superintended. 


HILDRETH CO., Civil and Inspecting Engineers, 
560 BROADWAY, NEW YORK, N. Y.: 583 THE ROOKERY, CHICAGO, ILL.; PHILADELPHIA and PITTSBURG, PA 
Bridges, Structural Material, Railway Equipment, Pipe, Boilers, etc. 


ARTHUR J. Rockwoop, C. E. 


Mem. Am. Soc. M. E. Assoc, Mem. Am. Inst. E. E. 
HILL, C.E., Consulting Engineer, 
ROOM 714, 44 & 46 BROADWAY, NEW YORK CITY. 


JOHN HILL, 4m. E., Consulting and Constructing 
For Sewerage, &c. 


MOWELL, Civil Engineer, 
NATIONAL UNION BLDG, (918 


WM. HUTTON, Consulting Engineer, 
BROADWAY, NEW YORK CITY. 


Water-Works and Water-Powers. River and Harbor Works, Railways. 


JACKSON, Engineer and Contractor, E., 


465 WILSON AVE., CLEVELAND, O., and POTTSVILLE, PA, 
Roofs, Bridges and Buildings Designs and Estimates Made and Contracts Taken. 


JAMISON FOGG, Engineers, 


GREENSBURG, PA. 
Surveys, Plans and Estimates for Railways, Water-Works, Oil and Gas Lines, Mines and 
Coking Plants. Examinations made Coal and Timber Properties. 


GUSTAVE KAUFMAN, Mem. Soc. E., and Contracting Engineer, 


812 HAMILTON BUILDING, PITTSBURG, PA. 


Foundation, Masonry, Buildings, Bridges, Water-Works. 


JULIAN KENNEDY, Consulting and Contracting Engineer, 
VANDERGRIFT BUILDING, PITTSBURG, PA. 


Blast Furnaces, Bessemer and Open-Hearth Steel Works, Steam and Hydraulic Machinery 
Gas Producers, etc. 


WYNKOOP KIERSTED, Civil Am. Soc. 
WATER-WORKS BUILDING, KANSAS CITY, MO. 


Advice with respect Water-Works. Water Sewerage and 
Consulting Engineer, Structural and Steel, 
Plans, Estimates and for Bridges, Vieducts, Buildings, 
Columns, Girders, etc. Material inspected and work superintended. Keports 
existing Correspondence solicited, 


SHINGTON, 


cm 


NEWS DIRECTORY ENCINEERS. 
Architect, EDWARD SHAW, Bridge and Consulting Engineer, 
PORTLAND. BLOCK, CHICAGO. Arches and Foundations. Cae Work. Designs and ~~ and Keports, Supervisior 


1 Pro Specifications, Construction Superintends 
CHAS LOWETH, Consulting Civil Engineer, way jects, Surveys. Plans, Specifications, Constru 
Mem. Am, Soc. C. E., Mem, Am. Water- Works Ass0oc,, H. WN. Sims, of 
ROOMS 14, ST., ST. PAUL, Indexes Compiled for the Authors Publishers any Work requiring such 


and Supervision Water-Works, Sewerage. and Municipal 


LUCIUS Civil and Mechanical Engineer, BROAD 
acseny Engineering Structures, Plans, Specifications, Estimates, Superintendence, Bridge Inspec- 
tion and Reports. 
w.W. MACLAY, Consulting Engineer, Am. Soc. E., Inst. 


NEW YORK CITY. LABORATORY, GLEN FALLS, 
Concrete Construction and Portland Cements. 


MacLEOD, Consulting Engineer, 
Railroads, Bridges, Electric Roads, Water Supply, Sewerage and other Engineering Works. 


MALBOUHAN, Engineer, 


3228 VERNON AVE., CHICAGO. 


Gas Engineer and Architect. 
Years’ Experience. ROOM RIALTO BLDG., CHICAGO, ILL. 
Structures and Machinery for Saving Labor in Handling Materials. 


Mem. Am. Soc. Civil Engineers. Mem. Am. Inst. Mining Engineers Asso. Am. Inst. Elec. Eng'r 
FREDERICK Consulting and Bridge Engineer. 

216 EQUITABLE BUILDING, BALTIMORE, MD. 
FRANK SNYDER, and Sanitary Engineer, 


STATE ST., COLUMBUS, 


* 


Designs and Estimates for Water-Works, Sewerage and Construction 
Designs and Drawings Furaished Short Notice for all kinds Iron and Steel Structural 
Drawings and Tracings Promptly and Neatly Executed. Superintended. 
CaarLes W. Cuas. C. Hopkins, M. Am. Soc.C. E.. W. KITTRELL Civil Engineers 
DION MARTINEZ, and Mining Engineer, 


Sanitary and Hydraulic Engineering 
Designs, Specifications, Estimates and Reporte for Water-Worka and Sewerage. Construction Superip 
tended. Correspondence Solicited 


JAMES TAYLOR, Engineer, Am. Soc. E., 
MAIN OFFICE: EVANS BLOCK, RIVERSIDE, CAL. 
Specialty : Hydraulics, Expert Examinations, Plans, Bstimates and Reports for [rrigation, sewerage 
end Water Supply. Topograpoical Maps and All Classes of Surveying. Telephone No. 4 


KENNARD THOMSON, Civil 
STAMFORD. CONN. 
LOUIS TRIBUS, Civil Assoc. Am. Soc. E., 
No. WARREN ST., NEW YORK CITY. 


Sewerage, Water Supply, Roads, Examinations, Keports, Surveys, Plans, Specifications. Construction 
Superintended. 


KEITH and PERRY BUILDING, KANSAS CITY, MO. 
BRANCH OFFICE, ROOM 931 THE ROOKERY, ILL. 


HERMAN BUILDING, PITTSBURGH, PA. 
All kinds Surveys, Plans and Specifications and accurately made. Specialty: 
Reporting and Developing Railroad and Mining Enterprises Spanish-American Countries. 
Correspondence English, Spanish and French. 


MASON, Water Analysis, 
REN POLYTECHNIC INSTITUTE, TROY, 
Examination and reports upon proposed sources water supply. 


RALPH ERNEST NICKERSON. 
760 MONADNOCK CHICAGO. 


Designing, Inspection and Construction Railroad and Highway Bridges, Viaducts and 
Tresties, Foundations and Masonry. Railroad Work. 


JOS. OSGOOD, Consulting Engineer, Am. Soc. E., 
120 BROADWAY, NEW YORK. 
Makes Specialty Reports Railroads and Other Investment Properties. Examinations 
Made Any Part the Country. 


t ‘of Railways. Plans, Specifications and Estimates on Municipal Works. Bridges id U i po 
Superintended. Solicited. tendence. Expert Examination of Old Structures. 


— PASCHKE. JOHN G. VAN HORNE. W. D. KELLEY. 
Tansee Members American Society of Civil Engineers. 
PASCHKE, VAN HORNE KELLEY, Engineers, 
ROOMS 716, 717 AND 718, HAVEMEYER BUILDING, NEW YORK CITY. 

All kinds of Surveys carefuliy made. Plans and Specifications for Railroads, Water-Works, Water 
Power, Sewerage and their Superintendence. T+ pographical Relief Models made. Examinations and 
Reports upon all Public pater pees and Properties in Spanish-American Countries. Correspondence in 
English, Spanish, German and French. 


MALCOLM PATTERSON, Civil Engineer, 


ROOM 3, BOROUGH HALL, NORRISTOWN, PA. 
Surveys for Railroads, Water- Works, sridges, Sewerage. Plans and Estimates Furnished and Con- 
struction Superintended. Examination and Reports Made on Railroad, Mining and Other Properties. 


PS, Assoc. Soc. E.. Consulting Engineer 

Plans, specification and estimates for water-works, sewers and street paving. 
JOSEPH PLATT, Consulting Engineer, 


WALL ST., NEW YORK, WATERFORD, 
Examinations and Reports. Engineering and Manufacturing. 


POTTER FOLWELL, and Sanitary Engineers, 


Specialties: Water Supply, Sewerage, Pavements. 


WARING, CHAPMAN Engineers, 


NEWPORT, R.L, and 874 BROADWAY, NEW YORK, 
Furnish Plans for and Supervise the Conatruction of Sewerage, Drainage, Plumting, Water-Works,etc. 
Topographical Work and the Laying Out of Towns. GEO. E. WARANG, Consulting Engineer. 


GEO. WARING, Engineer, Inst., E., 
NEWPORT, and BROADWAY, NEW YORK. 


Sanitary and Agricultural Drainage. the Laying Out 
WEBB & PERKINS, Civil and Mining Engineers, 
ROOM 26, ELLIOT BLOCK, WILLIAMSPORT, PA. 
General Engineermg, W ater-W orks, Sewerage, Bridges, Railroads and Minin». 


WHINERY, Engineer, Mem. Am. Soc. 
ROOM 61, BLYMYER BUILDING, CINCINNATI, 


Construction and Care Street Pavements. Examinations and Con- 
struction and Properties. 


WM. HENRY WHITE, and Contractor 
Water and Gas Works 


131 BROADWAY, YORK. 700 701 LEWIS BLOCK, PITTSBURG, WILKINS DAVISON, 
WESTINGHOUSE BLDG., PITTSBURG, PA. 
GEO. W. RAFTER, YORK. Surveys, Plans and Estimates for Ratlroads, Water-Works, Bridges and Sewerage Specia 


attention given to Coke Plants, Foundations, Bulldimgs. and Kallroad Tragks for Blast Furnaces and 
Manufacturing Establishments. 


WILSON BROS. CO., Engineers and Architects, 
DREXEL BUILDING, PHILADELPHIA, 


Senior author Sewsge Disposal the United 
Specialties: Sewerage, Sewage Disposal, and the Use Concrete. 


RAYMOND, Consulting Civil Engineer, TROY, NEW YORK. 
Railroad Location, Structures, Surveys, Examinations and Reports. 


Severe Made Plans and for Bulidings, Rridges, Water 
ks, tems, Harbor Improvements, an¢ Cc sof E ri id Architectural Wo 
C, REMINGTON. R EMINGTON & co., Genera/ Contractors, F. Construction of Work ‘attended to. Examinations Made of Minune Proverties. Work 

_Railroads, Water-Works, Sewerage, Masonry, Macadamizing, Kxcavating, Grading and wil and Sanitary Engineers, 
PASSAIC NATIONAL BANK BUILDING, PASSAIC, N, J. RUTHBRFORD N, J. 
PALMER RICKETTS, Engineer, FIRST ST.. TROY, Railways, Macadam roads, Sewerage, 
Bridges, Plans, Specifications, Estimates, Superintendence, Inspection and Reports. WOLTMANN. Soc. 


GEO.S. RICE and CEO. EVANS, Civil and Hydraulic Engineers, 


Members Am, Soc. MILK ST., 
Water Supply, Sewerage, Drainage and all classes Municipal Work. 


Guo, A. Ricker. 


RICKER WING, Civil and Landscape Engineers, 


OFFICE 112 WHITE BUILDING, BUFFALO, 
Railroad Surveys Landscape Engineering, Building Plans. Specifications and Superintendence. 


GALVESTON, TEX. 


Chief Engineer of Ropes Pass Improvement. (Late U 8. Assistant Engineer in charge of Galv 
Harbor Improvement). Twenty years’ experience La x the 
lence on the Lakes and Gulf Coast in connection with the 


clalties: Hyd 7 
Svectfications for Harbor Improvements, and < Other Marine Surveying, Estimates and 


RONDINELLA, and Civil Engineer. 


705 CHESTNUT ST., PHILADELPHIA, PA. 
Steam and Electric Plants, surveys, Maps, Machinery, Tests and Reports, Drafting. 


ANDREW ROSEWATER Engineer Municipal Public Works. Sewerage 

BLDG.. OMAHA, NEB. 


ROWE, Mem. Am. Soc. ROWE, Mem. Am. Soc. 
ROWE ROWE, Superintending and Consulting Engineers, 


UFFICE, KOOM 901, 226-228 SALLE 168 74TH ST., CHICAGO, 


OSCAR SANNE, Bridge Engineer, 
ROOM 60, COLBY ABBOT BUILDING, MILWAUKEE. 


Details Steel and Iron UNIVERSITY WESTERN UNIVERSITY PENNSYLVANIA, 


STEUBEN SCHINDLER, E., EXPERT MAP 


Artistic Map Work all descriptions; black and white colored drawings; years’ seven courses literature and science. 


Forty-two instructors; extensive equipment Courses Civil, Mechanical and Electrical 


WOLTMANN, KEITH 
Engineers and Contractors for Water-Works, etc., 


ENGINEERING SCHOOLS AND COLLEGES. 


32d year begins 20. Civil 


Lawrence Scientific Chemistry, Arts; also Preparatory 


Scientific and Classical, under 


7 thorough Military Instruction (Cavairy, Ar- 
This School will offer instruction the fol-| and Infantry), 


lowing 1894: Civil Engineering, mental For ingrafting method, 
Engineering, Mechanical Engineering, Mining HYATT, PRESIDENT, 
Engineering, Architecture, Chemistry, Geol- CHESTER, PA. 
ogy, Biology, Science for Teachers and 
course Anatomy, Physiology and Physical RENSSELAER POLYTECHNIC INSTITUTE, 
Training, General Science. The annual fee 
for these courses $150 each. For programme School Engineering 
and other information address 


608 TITLE AND TRUST BUILDING, CHICAGO, ILL. DANIEL CARHART, 
for Water-Works and Sewerage Systems. Solicited. CHAMPAIGN, ILL 


— 


NEWS. 


Gregory Co., Ld., 


SYONEY and MELBOURNE, AUSTRALIA, 


MACHINERY MERCHANTS 
AND IMPORTERS 


HEAD 
Clarence St., Sydney, N.S. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, ACCUMULATORS. 


Machinery Works 
WATSON STILLMAN, Props., 


Send for Catalogue 


ADVERTISK WORK 


ANUFACTURERS AND DESIGNERS ALL 


MACHINERY 


PHILADELPHIA CORLISS ENGINES, 
AIR PUMPS CONDENSERS. 
BAND AND FLY WHEELS. STEEL-PLATE CHIMNEYS, 


THE STIRLING SAFETY BOILER 


Awarded Diploma and Medal the World’s Fair for 


Economy, Efficiency. 


Not ounce cast metal used 
its construction four manholes PHILADELPHIA ENGINEERING WORKS, LIMITED, 
give access every part. MIFFLIN STREET, EAST FRONT, 


PHILADELPHIA, PA. 


GENERAL OFFICES: 


THE STIRLING 


Air Compressors Pumps 


Our Painting Machine was used paint the interior 
the buildings the World’s Columbian Exposition, 
Chicago. Medal and Diploma awarded. 


TURNER MACHINE West St., New York. 


Branches all the principal cities 


THE ONLY BOILER TESTED THE WORLD’S COLUMBIAN EXPOSITION. 


use the most prominent power plants the United States, This 
boiler has been adopted Mr. Thomas Edison for his mines and 


laboratories. 
BUILT 


CLONBROCK STEAM BOILER WORKS, 
242 244, 246 248 and 252 Lorraine Street 


ENGINEERING NEWS. 


THE INCERSOLL-SERCEANT DRILL Co. 


SUPPLY WORLD 


with the most perfect 


ROCK DRILLS, 


with the latest improved 


COAL CUTTERS, 


with the most effective 


STONE CHANNELING MACHINES, 
with the highest type 


COMPRESSORS. 


LINE” 
and DUPLEX. 


SINCLE and 


CORLISS and 
MEYER VALVES. 


All Sizes and Combinations. 
For All Pressures and Duties. 


The only Compressor with water 
jackets through the heads and all 
around the cylinder. 


The only Compressor with 
matic unloading device. 


The only concentrated inlet cold 
air through the piston. 


The only valve without springs 
other than single part. 

Guaranteed give the highest 
economy the production Com- 

pressed Air Power. 


| 


Sixteen Awards the Chicago Columbian 


THE INCERSOLL-SERCEANT DRILL Building, CORTLANDT STREET, NEW YORK. 


BRANCH OFFICES: 


Queen Victoria St., LONDON, Water CLEVELAND, First PORTLAND, ORE. 

Qld Colony Building, ILL. South 20th BIRMINGHAM, ALA, 245 Front Ave., SPOKANE, WASH. 

Gor. Hallowell and St, James St., MONTREAL, CAN. 1718-1724 California DENVER, COLO. 21-23 Fremont St., SAN FRANCISOO, CAL. 
201-203 Congress St., BOSTON, MASS, 259 Main St., SALT UTAH. 219-221 Main ANACONDA, MONT. 
610 Fourth ST. LOUIS, MO, 300-302 Main BUTTE, MONT. Plateras No. MEXICO CITY. 


THE ONLY SAFE HIGH EXPLOSIVE. Uses Compressed 


Contains Gun Cotton Cheapest, Best and Strongest ADDISON RAND, 
Composed two shipped and kept separate until required for use the work. 134 Pages. princioally from photographs and drawings. 
240,000 LBS. USED FLOOD ROCK, HELL GATE, This handy volume the only comprehensive work upon the uses Compressed 
ITS USE ANY TUNNEL. Air; accurate, readably written, and beautifully printed upon heavy plate 
P 


Order the THE REPUBLIC PRESS, Lafayette 
Electric Batteries. The Van Nostrand Co., Sons, New York; Damrell, Upham 


POWDER Park Place, New York (The Old Corner Book Store), Boston, Mass.; Robert Clark Co., Cincinnati, O., 


The American News Co., and any bookseller. 


S.C. McKIERNAN 
PATERSON, 


Kock DRILLS. 


MOST EFFICIENT AND MOST ECONOMICAL 
THE MARKET. 


Everything That Bears Our Brand the Very Best Quality. 


Aetna” Explosives and Electric 
Blasting Appliances 


Are with the Highest Satisfaction. 
SEND FOR CATALOGUE, 


POWDER CO., Security Building, Chicago. 


Air and Mining 
and Rock Excavating Machinery. 


WRITH FOR CIRCULAR. 
BUY 


ENGINEERING co. 
EVANS FRICTION CONES the latest and best books 


and Allied Subjects sent ap- 

Disposal, Street Clean- 
machinery which 


THE NORWALK IRON WORKS So. Norwalk, THE EVANS FRICTION CONE CO. ENGINEE FIELDBOOK. 


Py 
-- 


ENGINEERING 


For Every Variety Service. 


ESTABLISHED 1664. 


CHARLES KETCHAM CO. Baldwin Locomotive Works, 


PRINTERS STATIONERS 


STANDARD GAUGE LOCOMOTIVES 


For immediate Delivery. 


steel, thick; wheel-base, 0”; weight working 


BOOKS FOR STATION AND TRAIN USE. 
BAGGAGE RECORD, FRT. CONDUCTORS LIST, 
FORWARDED, RECEIVED, MANIFEST 
TEL. TRAIN ac. 


ano USE. 


capacity, curried boiler. Journal 
s PROCESS, QUANTITY, TRACING, a rnals. 6” x 8 
moO. RETYRE, orawina, WAGES TABLE, 40. 


wheels; two sandboxes and all necessary 
For Price and Particulars Address 


BURNHAM, WILLIAMS 


AND BOOKS FOR 


STATIONERY 


YOUR OCROEAS OR CORAESPONDENCE SOLICITED. 


CARLISLE MFG. CO., 
CARS, ENGINES, FROGS SWITCHES 


CARLISLE, PA. 


THE FOURTH EDITION 
The Manual American Water-Works 


WILL NOT APPEAR BEFORE 1896. 


any Railroad Contractor 
Contractors’ Engineer Foreman mention- 
ing thi paper, will mail, 
charge, Sixth Edition Catalogue, con- 
Light Locomotives Street Motors, etc., all 
and gaugesoftrack. This catalogue con- 

tains information value interested 
railroad building and not published elsewhere, 
Apply 


531 Woop PITTSBURGH, PA. 
N. B.—Contractor’ Locomotives Kept on Hand. 


PRINGFROGS 


Below give synopsis the contents the First, Second and 
Third editions. Historical and Technical matter published the 
First and Second editions great value. not repeated the 
Third edition and will not the Fourth. have limited number 
the First and Second editions still for sale, and one other 
these makes most desirable supplement the edition, ad- 
visable secure copies while they are yet print. 


FLE 


Contains the History, Details Construction, Source and Mode Supply, Pumping Ma- 


SECOND EDITION, OUT PRINT. PITTSBURGH, PA. 
THIRD EDITION, 1890-91 $3.00 


Omits Historical and Technical Matter published Former Editions, but contains Full 
Dese riptions of all New Works and of Extensions of Old Works; and gives Tabulated Statis- 
tics Many Individual Works showing Growth from year year. Much space devoted 
Tracing the Relation between Water Consumption and the Use Meters, and Discussion 
Water-Works Franchises and Government. Valuable Summaries are given showing the 
Growth Works Increase Number Works, Population Supplied and according 
¢., whether works are owned municipality private company. 


FOURTH EDITION WILL PUBLISHED 1896, 


The above will sent any address, postage paid, receipt 
price. 


ENGINEERING NEWS PUBLISHING CO., 
Tribune Building, New York. 


WILSON MILLER Pres. Treas. WIGHTMAN, Supt. 


RAMAPO IRON WORKS, 


HILLBURN, ROCKLAND COUNTY, 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Frogs, Bolted 
Plate and Spring Rail Frogs, Automatic Distant Signals, 
Interlocking with Switches, Crossings Every Description. 


LIGHT AND HEAVY GASTINGS AND GENERAL EQUIPMENT. 


= 
| 
« 
| 


i 


ENGINEERING NEWS. 


> 
=. 


SOPER, President. 


REGULATING DEVICES. 
RELIABLE AND UNIFORM HEAT. 


Vice-President. 


The 


WATER CIRCULATION AND DIRECT STEAM WITH 


ECONOMICAL AND RAPID CIRCULATION. 
AUTOMATIC COUPLER WESTINGHOUSE TYPE, 
ABSOLUTELY STEAM TIGHT. 


DIXON, Engineer. 


HOWARD, Secretarv. W.R. THOMAS, Treasurer. 
THE LIGHTING SYSTEM. 


THE CELEBRATED PINTSCH COMPRESSED GAS METHOD 


1” USE ON OVER 40,000 CARS IN EUROPE AND AMERICA. 


BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES, 


BRILLIANCY AND CLEANLINESS UNSURPASSED. 


THis SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD FoR LiaHTinc BUOY. 


Gar Heating and Lighting 


160 BROADWAY, NEW YORK, 


DEADSTROKE 


POWER HAMMERS 


IMPROVED 
SEVEN SIZES. 


= 


DIENELT EISENHAROT, 


1908 Howard PHILADELPHIA,: 


EAD IT! 


THE TEN BEST STATES AMERICA. 
“The Best America for Agr 
culture, Horticuiture and 
the Illinois Central Railroad” 
the full title bandsome illustrated 256- 
page book issued the Illinois Central Rail- 

road Company. contains 


MUCH INTEREST 
general reader 
VALU 
those whose vocation isin any the gen- 
erai directions its title. will 
sent any address the United States 
General Northern Passenger Agent, 
Central Railroad, Clark 
t 


THE THEORY AND PRACTICE 


Modern Framed Structures. 
SECOND EDITION, REVISED. 


Quarto, 527 pages; 451 figures the text; full-page 


Advertise Contract Work |2"4 folding plates. 


—JIN— 


Engineering News. 


News Publishing Co., Tri- 
bune Building, New York City, giving 
Prices and Terms, will sent free 

application, 


Besides the authors named above, seven well-known 
engineers have contributed chapters the branches the 
subject most familiar them. The book 


MOST COMPLETE TREATISE STRUCTURAL DESIGN. 


FOR SALE ENGINEERING NEWS PUBLISHING CO. 


ONWAY 


ENGINEERING NEWS 


should pleased hear from you the subject, and 


send you some our present pattern UNION ROTARY 
for trialif you desire it. The best the cheapest, and 
this Meter unequaled. 
BROOKLYN, 


Our Automatic Water-Pressure Regulator absolutely 


Record Meters Sold 
UNION WATER METER 
681 518 679 950 Incorporated under the Laws the State New York full liability company, 
623 1,168 863 DIRECTORS: PRINCIPAL OFFICE, QUARRIES: 
1,008 1,656 1,112 1,556 WM. BOOTH, President. White,” Conn. 
1,252 1,893 1,683 2,174 JOHN BOOTH, 60 Bank St., New York. Tale. Knox Co., Me. 
1 sl 16 975 1,769 JOHN DONALDSON, CONNECTICUT, New Londen. Stab larbor, Me. 
1,137 1,622 1,084 WHITE, Granite Me. 
932 1,126 1,121 CHAS. FERGUSON, Rockland. Pequoit, Vinal Haven, Me. 
SEPTEMBER........... 907 872 1,027 
1,007 955 1,144 for all kinds building work and heavy masonry. Paving block fur- 
956 637 844 
633 679 833 


Total Meters Sold Each Year, 10,564 12,604 


Total Meters Sold During the Last Three Years, 35,732 
Total Meters Sold Date, Over 54,000 


During the Year 1893, Our Meters have been Sold 623 
Water-Works the United States and Canada. 


METER CO. 


WATER METERS 


363 Washington St., BUFFALO, 


PARIS, 1893. 


HERSEY MANUFACTURING. SOUTH BOSTON, MASS. 
WATER METERS AND WATER WORKS APPLIANCES. 


THE HERSEY. TILDEN, Patentee. THE DISC. HERSEY 


Rotary Water Meters 


for 
ity, Accuracy and Sim- 
plicity Construction. 


“DISC” 


Rotary Water Meters 


The Best Low Priced 
Meter ever placed the 
market. 


A A Ss ss SS 
CATALOGUES & PRICES 
APPLICATION. 


SOME RULES the guidance 


BOOK BUYERS. 
ROADS ROADMAKING. 


sending order sure write name and address 
receive many letters, otherwise well-written, the signatures which cannot 
read with any degree certainty. 


and Maintenance, and Road 

the same time are saved the trouble and expense keeping and| from 


collecting many small accounts, the postage alone which $5.00. Leather. 
more than our profit. 


Always state your letter the amount remittance and the manner 


Sent, postpaid, receipt price, 


PUBLISHING ENGINEERING NEWS PUBLISHING COMPANY 
Tribune Building, New York. TRIBUNE BUILDING, NEW YORK. 


| 
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Largest Water Meter 


THE WORLD. 


Decision the United States Court favor the National Meter Co. against the 
Thomson Meter Co. for infringement patent. 


NATIONAL METER CO, 


THOMSON METER CO. 


Circuit Court the United States. 


District New 


DALLAS, 


This action equity brought restrain the infringement Letters Patent No. 379,805, granted the com- 
plainant, assignee Nash, March 20, 1888, for improvements water meters. 


The only claims which this infringement charged are the 15th and 17th, which read: 


“15. water meter, piston formed hard rubber and having motion nutation, substantially de- 
scribed, combined with skeleton strengthening material—such steel wire—substantially set forth.” 


Ina water meter, piston formed hard rubber, combined with skeleton strengthening material—such 
metal—substantially and for the purpose set forth.” 


These claims are, prima facie, valid and are presumptively taken mean what their language, which not 
ambiguous, naturally imports. The defendant’s attack upon them has neither establish that they are invalid, that 
the scope either them, expressed, must limited construction. The defense anticipation has wholly failed. 
Careful examination the proofs, and especially the several prior patents referred to, has convinced me, notwithstand- 
ing the able argumentative review those patents submitted behalf defendant, that both claims should main- 
tained, and accordance with their respective terms. The defenses, too, lack invention, utility, and patent- 
able combination, are alike devoid support. Nothing has been shown the prior state the art the 
knowledge those acquainted with it, sustain the allegation that what this patentee did, any skilled mechanic, familiar 
with the general subject, would naturally and spontaneously have done. the contrary, manifest, think, that 
combining metal skeleton with the hard rubber the piston, Nash not only attained result which was highly useful, 
but did means which were not merely novel, but quite obscure and very far from being obvious. The doctrine 
aggregation has applicability. The elements the combination claimed—a piston hard rubber, and skeleton 
strengthening material—do not act independently, each its own characteristic way, but are united form 
integral organism, which new and useful result, due their co-operation, accomplished and this constitutes 
true combination. The infringement alleged has been proved. The testimony Dr. Morton, and the experimental tests 
made and recounted him, fully satisfy that the disc-shaped skeleton the defendant identical, the sense the 
patent law, with the ring-shaped skeleton shown the patent. They are not, form, the same, but they both perform 
the same function, and the only difference their action one 


decree for the plaintiff, the usual form, will entered. 


NATIONAL METER 


JOHN KELLEY, President. 
298 BROADWAY, NEW YORK. 159 FRANKLIN ST., BOSTON, 
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STOW FLEXIBLE 


FREDERIC Prop. 


MANUFACTURERS 


BLOOMSBURG, 


FLAT CARS, SIDE ROTARY DUMP CARS 


Built Especially for Contractors, with without Steel Linings. 


RYAN-McDONALD MFG. 


BALTIMORE, MD. 


Manufacturers of 


Dump Cars, Fiat Cars, 
Light Locomotives, 
Hoisting ENCINES, 
Horse-Power Drums, 
Derrick Fittings, 
Winches, 
etc. 


Send for Catalogue. 


Sewage Purification America 


Intermittent Filtration, Broad Irrigation, Subsurface Disposal, Sedimenta- 


tion, Mechanics Separation Filtration and Chemical Precipitation. 
pp. 200; illustrated nearly showing details 
plants actual service. PRICE, $1.00. 
ENGINEERING NEWS PUBLISHING CO., NEW YORK. 
PRICK 


Paper covers; 


THE BROWN PATENT 


The Brown Patent Cantilever Derricks, Use the Chicago Main Drainage Canal. 


Working Capacity 550 700 yards rock per day hours. Travel- 


ing speed Cantilever along the portable tracks the Berme, 200 300 feet per minute. 


Extensive Block Limestone Quarry. 


The undersigned can furnish high class 
stone for 
Stone runs courses and its durability has 
been proved the Erie Canal. 

It is to be used in building the New Assay 
Office, New York. 

Part quarry will sold, and photo. 
same can seen office this 


Bound Brook 
STONE CRUSHER 


Trap Rock Quarry. 


Capacity, 200 Tons 


Best and hardest crushed blue trap rock, 
all sizes, delivered cars boat 
bottom prices. Cheapest place for trap 
rock delivered west Bound Brook. 
Square Building any size. 

WILLIAM HAFLIG, 
Bound Brook, 


26th 
Pa. 
Boring Machines 


Also Tools for 
Wheel Grinding, 
d 


BOLLING LOWE 


Lawrence, Peutney Hill, Lendon, Eng 


STEUBNER 


Manufacturers Self-Dum 

ing Buckets for 
stone, ores, etc.; Improved 
hoisting mud and wet sand 
Patent Bottom 


Dumping Cars; arging 


Cars and Barrows; Iron and 


Lone Istanp Crry, N, 169 & 170 Staeet 
Send for Circular and Price List. 


Sewage Purification America. 


and fully describing all Muni- 
cipal Sewage Purification Plants now 
operation, 

PRICE $1.00, 


PUBLISHED AND FOR SALE BY 


Engineering News Publishing Co. 
NEW YORE. 


BROWN HOISTING CONVEYING MACHINE 


CLEVELAND, OHIO, 


Complete Systems for Handling Materials. 


Bridge Tramway. 
Cable Tramway. 
Shed Tramway. 


Warehouse Tramway. 
Sewer Machine Tramway. 
Automatic Furnace Hoist. 


SOLE MAKERS OF 


View snowing “CANTILEVERS” taking rock from and The Brown Patent Friction Clutch Hoisting Engine. 


bank, Length height SELF-DUMPING BUCKETS, SKIP CARS, FRICTION CLUTCHES, ETC. 
SEWAGE PURIFICATION AMERICA: 
Series Articles published Engi- 


SURVEYING. 


ELEMENTS OF GEODESY. 
Gore. 2dedition. $2.50. 


Prof. 


ion. Burt. edition; pocket- 
book form. $2.50. 


ODUCTION GEODETIC STADIA SURVEYING. Winslow. 


ING. By Prof. M. Merriman. §$2.¢ } Boards. 
| 
SURVEYORS’ TABLES. Hodgman. 


Land Surveying.) 


» ; K N VEY- 
and the General ING. Johnson, 10th edi- 
TOPOGRAPHICAL SURVEYING 
PHOTOGRAPHY APPLIED Specht, Hardy, McMaster and Walling. 
ING. By Lt. H. A. Reed. $2.5 Boards. 50c. 


Sent, postpaid, receipt price, 


ENGINEERING NEWS PUBLISHING COMPANY, 


TRIBUNE BUILDING, NEW YORK. 


SOLAR COMPASS and Surveyor’s Compan- 


neering News during the Years 1892 


and 1893. 


Paper Covers; pp. 200; nearly 100 figures text and inset 
plates. 

the best means showing what treated this little book, have 

printed below the table contents. The illustrations consist almost entirely 


valuable details the various plants. 


TABLE CONTENTS. 


Introductory Purification Drainage Area Boston Water-Works.... 


Intermittent Filtration 


lto 


South Framingham, Mass.; Marlborough, Mass.; Summit, J.: 


Medfield, Mass.: Gardner, Mass; Hastings, Neb.......... 


Irrigation 


Wayne, Pa.; Pullman, Berlin, Ont.; 
Springs, Trinidad, Colo.; 


Greenfield, Mass.; Colorado 
Fresno, Cal.; Pasadena, 


edding, Angeles, Cal.; Santa Rosa, Cal.; Helena, 
Subsurface Disposal 
Lenox, Mass. (old plant); Lenox, Mass. (new 117 
Sedimentation 


Mechanical Separation Filtration 


Chemical Precipitation 


Worcester, Mass White Plains. Y.; Sheepshead Bay, 


Round Lake, Y.; Coney Island, 


Long Branch, J.; 


Y.; East Orange, 


Purification and Storm and Ground 


187 


For sale Engineering News Publishing Co., Price $1.00, 


for Lron and Steal Speci- 
mens, Chain, Car Coup 
ters, Liaksand Ping  ausc 
{ rake Beams, Car Springs, 
Wire, Cement, Oil, Eto. 


RIEHLE TESTING MACHINES 


Pumps and Presses, Robb 
Founders and Machinists, 
le Bros.’ Co, 


— 


Baker’s Masonry Civil Engineer’s 


WORKS 


Office and Works: HARRISBURG, PA.,U.S.A 


Road-Roller 


ENGINEERING NEWS. 


for PULYERIZING 


half cost Buhr Stones. Used 


Johnson’s Theory and Practice Sixteenth thousand. description material capable 
use for over eight years. Finished 
Ninth edition. Mahan’s Civil Engineering. Product. Tailings. 
Fifth edition. 8vo, FRISBEE LUCOP MILL 
Searles’ Field Wheeler’s Civil Engineering. 136 Liberty St., New York. 
Sixteenth edition. Fourth edition. cloth......... 


BREAKER 


THE BEST. 


Crushes FASTER. LESS Repairs. Uses 
LESS POWER. 


For Sale Engineering News Publishing Co., New York. 


FOUNDRY MACHINE WORKS 


Rockaway, Morris Co., 


CRUSHERS. 


Crushing Rolls, Rollers for 
Macadam Roads. 

Special Crusher mounted wheels for 
TOWNSHIP ROAD-WORKING. CORTLANDT STREET 


NEW YORK CITY. 

ROLLS and all kinds ROLLING 

MACHINERY for MINING PUR- 


POSES. 


AND ROLLS. 


Castings, Steam Engines, Hoisting 
Engines, Mining and Milling Machinery, 
Shafting and Pulleys. 


HEREVER 


Best material and workmanship is desired ; 
Efficiency and simplicity is appreciated; 
Strength and durability 

The guarantee responsible firm 
is wanted, 


CHAMPION STEEL ROCK 


WILL FOUND. 


150 Tone per 
HOUR. 


Pierce Miller Engineering 


For Fine Crushing. 


PIG BREAKERS. 


NEW HAVEN, CONN. 


THE HARRISBURG 


Not only Roller, but Road-Machine. SEND FoR OUR CATALOGUE, 


FREE FOR THE 


AMERICAN ROAD MACHINE CO., 


THE CHAMPION STEEL KENNETT SQUARE, 


USE NEARLY ONE HUNDRED 
CITIES AND TOWNS THE 
UNITED STATES. 

and New England Agents Boston Office Cincinnati 


edition this valuable book has just been pre- 
Por Crushing Road Material, Ores, pared, and the price, formerly $1.50, reduced 
EARTH FOR PRICE, 


Send for Please Mention this Paper. HIGHEST AWARD 


IRON WORKS, 


South St., Chicago. 


1893. 


Z 
‘ey 


_Steam Road Rollers, 
Steam 


Wagons the 

800 per 

day, 1% 

each. 

Cuts DITCHES CANALS 
any 


—- BUILDS 


Rollers. 
LEVEES, COUNTRY ROADS, RAILROAD 


Tar-Heating Tanks. EMBANKMENTS RESERVOIRS, 


_ 


STANDARD WORKS FOR CIVIL ENGINEERS. |FRISBEE LUCOP MILLS 
USE. 
LOADING 


ENGINEERING NEWS. 


SPARKS EVANS, 


CHRISTIE LOWE, 
ENGINEERS and 


Room 512, 117 Salle St., 
ILL. 


CONTRACTORS. 


Engineers an re ec 


SPECIALTY. 


four times the 


436 Walnut St., Philadelphia, Pa. 
JAMES BROWN CO.. 
General Railway Contractors, 


Estimates made all classes Engineering Work. 
GENERAL OFFICES, 


Boreel Building, Broadway, New York. 


MAIRS LEWIS, General 


No. BROADWAY, NEW YORK. 
GEO. MAC GREGOR, Engineer. 


Heavy Timber Work Preliminary Reports and Locations Made. 


Herbert Steward. Charies McDermott, 


STEWARD 
McDERMOTT, 


CONTRACTORS. 
SEC J.H. BROWN, 
MASONRY AND FOUNDATIONS Pre Secy. and Treas. 


1231-2-3 Unity Building, Chicago, 


Will furnish Designs and Estimates and 
Contract for 


1844, 


A.SCHRADER 


MANUFACTURERS 
Submarine Armor 


Diving Apparatus. 


ROSEST.,NEW YORE 
BOLT HELMET 


Room 717, Havemeyer Building, 


NEW YORK CITY. 


laying 
General Contractors and Engineers ELEVATORS 


Any 
1602 THE MON ADNOCK, CHICAGO. 
uildings and a nds of ironw 
Foundations, etc. Plans and estimates fur- ood references. 


CORRESPONDENCE 


HOUSE MOVERS. 


Movers Mott Haven Depot, R., 1894; Brighton Beach Hotel, 1888. 


HOISTING ENCINES, DERRICKS AND HOD ELEVATORS. 


NOTICE SUBSCRIBERS. 
Orders for 
BINDING BACK VOLUMES 


ENGINEERING will received only 


FEBRUARY AND AUCUST. 


Full particulars and prices will sent application. 


ENGINEERING NEWS PUBLISHING CO., 


Torpedeing 
Specialty. 


ELISHA GREGORY 
Church Street, 
NEW YORK. 


Send for with 


BOSTON 


The Electric 


Theory and Practice. 


Second Edition. Revised and Enlarged. 
8vo, 416 Pages, 182 Lllustrations, 

This the first Treatise that 
has been published the Electric Rail- 
way, and intended cover the General 
Principles Design, Construction and 
Operation. 

TABLE CONTENT 

Motors and Car Equipment. 
1V. The Line. Track, Car Houses, Snow 
Machines. Station. The 
Efficiency Electric Traction. 
Storage Battery Traction. 1X. Miscellan- 
eous Methods Electric Traction. 
High Speed Service 
Considerations. XII. Historical Notes. 

Electric Railway vs. Telephone Deci- 
Log Book. Classification 

Electric Street Railways. 
Concerning Lightning Protection, 
Prof. Elihu Thomson. fotois wit 
and Series Multiple Control 


FOR SALE 
Engineering News Publishing Co. 


DEALERS IN 


SUPPLIES 


SOLE MANUFACTURERS 

Patent Derrick 

Foot Blocks, Guy and 
Cable Stretchers, 


Dey St., New York. 


THE 
Cockburn Barrow Machine Co. 


MANUFACTURERS OF 


NEW 


SUBMARINE 


874 Avenue 
CHICAGO, ILL. 


TELEPHONE 1047. 
Capt. JOHN WILLIAMS, 


Sub-Marine Diver, Engineer and 


Particular attention paid to ereparing Founda 
tions for Piers, Wharves. Sea alls. Dams, Mills 
Laying of submerged Pipes, Railways, rill 


ing and Blesting Rock and Raising Cargoes of 
Sunken Vessels. Work Done at Keasonable Rate s. 
Wrecking Pumps to Hire 


Office West Fourth Thurlow, Pa. 
Also care of & Pri ntzenhof, 136 So. 4th 
., Philadelpbia, Pa 


Submarine 


THACHER BREYMANN, 


Engineers and Divers 


Contractors submarine work all kinds where divers are re- 


Recovering sunken 


Laying Pipes for Water, Gas and Sewerage Specialty 
and given. Correspondence solicited. 
Neptune Block, and Water Sts., Toledo, 


RAILWAY AND GEN 


ERAL CONTRACTORS, 


NORTH EIGHTH STREET, ST. LOUIS, MO. 


Surveys, Estimates, Made All Classes Railway and Municipal Work. 


MITCHELL, Engineer. 


ABLISHED 1883, 


ITALIAN LABOR EMPLOYMENT AND SUPPLY AGENCY 


ADVERTISE CONTRACT WORK 


ENGINEERING NEWS. 


for the construction of Railroads, Water-Works, Sewerage, Stone tting, Stone Masonry, etc. Write 
for Circular showing methoa of supplying men. 


PASQUALE MARTINO, 


Italian Labor Supply Agency 
for the construction railroads, water-works, 
stone-cutting, stone masonry. 

Office: 253 North St.. Brookiyn, N.Y. 


Contractors and Railroad Supplies, 


202, 204, 206, 208 WATER ST., CHICAGO. 


SONS 
Polytechnic Inst. Printed for private 
circulation only, but few 
AE 5 cents 


ENGINEERING 


Howagp Carnot, Pres. A. Treas. C.S. CHAMBERLIN,Sec. Boize, Gen. Man. 


THE SICILIAN ASPHALT PAVING CO. 


SICILIAN AND GERMAN ROCK ASPHALT STREET EMENTS. 

TRINIDAD ASPHALT STREET 

LIMMER ROCK ASPHALT FLOORS, PAVEMENTS AND ROOFS 
for Breweries, Houses, Warehouses, Cellars, Stables, Yards, Side- 
walks, Etc. 

ZINSSER’S PATENT INSULATION FOR WALLS ICE HOUSES, 

SICILIAN AND GERMAN ROCK ASPHALTS FOR STREET PAVE- 
MENTS. 

SICILIAN, LIMMER AND VORWOHLE ROCK ASPHALT MASTIC. 

CRUDE AND REFINED TRINIDAD ASPHALT. 


For Estimates and full information apply 


The Sicilian Asphalt Paving Times Building, New 


FLOORS. 


Street, 


For Street Paving Material 


Pile-Driving. 


And the supply 
For all information 
KNOWLTON, 
Room 142, Times Building, New 


PUBLISHED BY 
Engineering News Pub. Co. 
$1.00. 


| " " 


UNION AKRON CEMENT 


Sole Marufacturers the 


Burham, 


The Strongest Natural Hydraulic 
and ase UNDER WATE Capacity 
works 2,000 barrels daily, 


DYCKERHOFF 


PORTLAND CEMENT 


superior any Portland Cement 
Circular with and Tests 
sent application, 


Sole Agent. 


Port land Cement. 
Brand. 


Recommended Dealers and Artifical Stone 
Manufacturers being equal the very best 
brands the market. 


Sole Agents and 


ROOFS, CARRIAGEWAYS SIDEWALKS 
WITH 


VAL TRAVERS 
—ROCK ASPHALTE.— 


Fireproot and impervious. 
For estimates and list Works executed 


The Neuchatel Co., 


265 BROADWAY, NEW YORK. 
ROBERT BUTCHER, 


Sole Owners the Largest 
Asphalt Lake the 
World, 

offer for sale the most supe- 
rior quality Asphalt for 
= pavements, roofing, etc. It 
50% more work than 

any other. 


Beaver New York. 
Tables Squares 


Containing the square every foot, inch and 
sixteenth between one sixteenth 
inch and ft. 


Invaluable for Engineers and 
lators. 
100 pages. For sale 
Engineering News Publishing Co. 
PRICE, 


Hilton's, Heyn Bros., 
Giant and Egypt Port- 
and Cements. 
Hudson River Rosen- 
dale Cements. Im- 

roved Union and 

Jnion Cement. 
Fairmeunt Avenue 
Whart, Phila., Pa. 


STANDARD WORKS 


CIVIL ENGINEERS. 


Patton’s Practical Treatise 
Foundations. 


Baker’s Masonry Construction. 


Eighth edition. cloth...... 5.00 
Wilson’s Irrigation Engineer- 

ing. 


Johnson’s Theory and Practice 
Surveying. 
Tenth edition. cloth........ 4.00 


Wellington’s Railway Location. 
Fifth edition, 5.00 


Searles’ Field Engineering. 
Sixteenth edition. morocco 3,00 


Trautwine’s Civil Engineer’s 
Pocket Book 


Sixteenth edition. 
thousand. morocco..... 5.00 


Mahan’s Civil Engi: eering. 


Revised 


Civil Engineering. 
Fourth edition. 4.00 


JOHN WILEY SONS, 
NEW YORK. 


AMERICAN GENERALE 


des ASPHALTES 117 QUAI 
VALMY PARIS. 
Cements. 


Sole proprietors the 


mines 
GIANT, Mine Owners, 
Works in the United States; Hunter's Pott, L. 
AND 


ee EGY PT °° Architects and Engineers are requested to 
. specify for Seyssel Rock Asphalte for side 
walks, fireproof roofs, water-tight floors, sani- 
tary cellars, etc.; also Compressed Rock As- 
phalte for roadways. For estimates apply to 


Unequaled for al! purposes 
for which ‘Portland Cemenc 
Tests and Testim 
nials of Engineers, and 
sent free 


CALVIN TOMKINS, 
Broken Stone for Macadamizing. 


TOMKINS COVE BLUE STONE. 
ROCKLAND LAKE TRAP ROCK. 


CHICAGO: 
Cor. Lake and Clark Sts. Send for Circular. 1063 Cortlandt. 


305 Cirard Buliding, 


FLEMING CEMENT BRICK 


LIBERTY STREET, NEW YORK 


BLACKCROSS ENCLISH 


PORTLAND CEMENT. 


Roman Cement—Keene’s Cement—Vicat Cement. 


LOUISVILLE 


The undersigned General Agent for the following Standard Brands Louisville Cement: 
Falls (J. Hulme Brand). Diamond (River). Speed 
Falls City Queen City Acorn Black 
Mills (Railroad). Kagle Mills. Fern Leaf Mills. Peerless 
Lyon Mills. Mason’s Choice 

United States Mills. 

These works are the largest and best equipped in the United States. Orders for shipment 
any part the country will have prompt attention, Sales 1892, 2,145,568 barrels, 


WESTERN CEMENT COMPANY, 247 Main St., Louisville, Ky. 


Utica Hydraulic Cement. 


The undersigned are General Agents for the James Clark and Brands 
Utica Cement, genera) use throughout the West for the past years—specially adapted 
for Sewer, Water and Gas Works. Capacity, 800,000 Barrels per annum. Used 
exclusively for the past years the Construction over 800 miles Sewers Chicago, 
and the several Gas Companies the same city. Warranted equal any Hydraulic cement 
this country. Orders will receive prompt and careful attention. 


MEACHAM WRIGHT, Market St., Chicago, 
TIN Particularly adapted for AGENTS 


artificial stone and side- AEBLER 


NEW YORK. 


GRISTOWE 
PORTLAND masonry work. 


ASPHALT PAVING BLOCKS AND TILES. 


For Streets, Sidewalks, Gutters, Railway 


HIGHEST QUALITY. 


Tests, and all infor- 
furnished application. 
Correspondence Solicited. 


JAMES BRAND, 


NEW YORK CITY. 


Stations, Stabies, Cellars, Breweries, Areas, 


260° (Fahrenheit). 


Noiseless, non-absorbent and less costly 
than stone any other durable pave- 


ment. 
these blocks and tiles were laid Washington, Baltimore, Philadelphia, Camden 
Trenton, New York, Chicago, ete. In 1891 over 8,000,000 of these blocks were laid in the 
States, Mexico and South America. THE HASTINGS PAVEMENT 
CO., Broad New York, 


FOR STREET PAVING, 


LINING RESERVOIRS AND IRRICATING 
DITCHES. 


MANUFACTURE PIPE COATING, ETC. 


SAN 


ASPHALT. 


ENGINEERING NEWS 


FLEXIBLE BALL JOINT. 


Contracts taken for all kinds Submarine Work. 


FLEXIBLE BALL JOINT. 


The cuts above show the Falcon double strength flexible ball joint. First, it is the strongest 
joint ever put on the market; second, it does not shut off any of the openings when it is at its 
greatest angle; third, the bell is large, and more room for the water to pass through; fourth, 
the bell and ali surfaces are turned; fifth, the lead on the ball covers a long space on the body 
the ball, which will its sizth, caulked the inside and outside. 


JOSEPH FALCON, Ayers Court, Evanston, 


Now Buliding Burlington, Vt. 
PRESENT ADDRESS BURLINCTON, VERMONT. 


BUILDINGS AND STRUCTURES 
AMERICAN RAILROADS. 


WALTER BERG. 


Most Valuable Reference Book for Railway Managers 
Superintendents, Master Mechanics, Engineers 
Architects and Students. 


4to, Cloth. Pages. 700 


FOR SALE 


Engineering News Publishing Co. 


Engineering and Chambers St, 
Instrument Maker, —MANUFACTURER OF— 


221 Society for Savings SURVEYING AND ENGINEERING 


paired promptly and satisfaction 
uaranteed. PModels of all kinds Repairing Specialty. 


Light Tool and Die Work Instruments Bought 


done, and Sold. Write for Prices. 


ESTABLISHED 1820, 


MANUFACTURERS 
ENGINEERING, 
MINING and 
SURVEYING 


PHILADELPHIA 
Manufacturers 
Engineers’ 


Manufacturers all kinds 
most improved 
Surveying, Engineering ano 


Astronomical Instruments. 


Large Catalogue and 
Manual their Engineers and 


List new im- 


212 Locust St., St. Louis, Mo., INSTRUMENTS 


MANUFACTURERS OF MANUFACTURED BY 


BECKMANN 


Adams Street 
TOLEDO, OHIO. 


First-class reaonable prices, 


Surveying and 


CATALOGUE 
APPLICATION. 


New York. 


YOUNG SONS; 


INSTRUMENTS. 


Will send our 


JOHN NEW EDITION JUST READY, 


TABLES 
z . 


For Water and Cas 
against Pressure. 


ILL drill, ream and tap 
hole one operation; New, Revised Edition, with the Addition 
without reducing pressure. possible pages other entirely new 
waste tapping water gas mains. price increased from $2.00 


Weight « nly 18 pounds. Every machine 
give satisfaction. Send 
SENT POSTPAID ON RECEIPT OF 
PRICE BY 
HADESTY, 


Tamaqua, Schuylkill Pa! Engineering News Pub. 


HAYS 


PA. 


MANUFACTURERS 


Water and Gas 
THE KENNEDY VALVE 


MANUFACTURERS OF— 


Valves and Hydrants, 


CLIFF STREET, NEW YORK. 


ENGINEERS’ TRANSITS 


graduated entirely our largest dividing engines, 
received special award the Fair for 
accuracy graduation. Our Engineers’ Instru- 
ments, fting Instruments and Supplies are kept 
the same high standard. 


Send for Catalogue A-12. 


QUEEN 


Office, 116 Fulten St. Woolman, 


DEANE’S 


PATENT ADJUSTABLE 


BEST T-SQUARE MADE. 
CIRCULARS APPLICATION. 


DEANE, HOLYOKE, MASS. 


Samples stpaid, 24-ineh limited, nickel 
mountings, $1.06; 24-inch unlimited, nickel mount- 
ings, $1.50; 00, 30-inch, sent express. 


HELLER, TRADING 1870. 


HELLER BRIGHTLY, 


MANUFACTURERS OF 
Engineering, 
and Surveying 


Ave,, Philadelphia, Pa. 
Catalogues Application. 


Rugene Co., Chicago. 


Heer Seelig). 
Manufacturers of Highest Class 


Surveying and Engineer- 
ing Instruments. 


Repairs carefully and promptly 
executed. Drafting Supplies 
kinds. Catalogue application. 


ENGINEERING INSTRUMENTS. 


UNLIMITED.” 


FOREIGN BOOK ORDERS. 


cannot undertake replace books 
lost foreign mails. Books ordered 
any address outside the United 


States and Canada are sent registered 
mail the risk the buyer. 


SEELIG KANDLER, 


Surveying, Engineering and 
Astronomical Instruments. 


for Cata- 
logue. (Instruments 
and carefully adjus 


MANUFACTURER ness with great compact construction 
our 
INSTRUMENTS. best solar attachments and Vert 


Arrangement use, 
WASHINGTON, 


ENGINEERING AND 


Room 613 Orden Block. 


Room 1617 Unity Building, Dearborn St. CHICAGO, 
SPECIALTIES Outside Work, Bromide Enlargements, Copy Work, ete. 


Repairing promptly done 


= Per 
= 


ENGINEERING NEWS. 


THE LUDLOW VALVE MANUFACTURING CO. 


Factory and Office: 938 954 River and Vail Ave. 


MANUFACTURERS 


Valves and Fire Hydrants, 


DOUBLE AND SINGLE GATE VALYES, 
60-inch, 
FOR AND HEAVY PRESSURE. 


— 


Vertical and Horizontal Check Valves, 


Foot Air Vaives, and Yard and 
Wash Hydrants. 


SHND FOR 


PARADIGM SKYLICHTS 


(PATENTED) 

bars being made Channel Steel gives strength and dur- 
ability entirely lacking skylights other makes. soldering, all the parts being 
bolted together. Sample sections epplication. 


MANUFACTURERS 


STEAM, GAS AND WATER 


VALVES AND GATES 


FIRE HYDRANTS, 


WITH WITHOUT INDEPENDENT VALVE 


All Valves and furnished with BABBITT 
METAL SEATS aad 


NON-CORROSIVE WORKING PARTS 


GENERAL OFFICE AND WORKS! 


Indian Orchard, Mass. 


TREASURER'S OFFICE 


CHICAQO OFFICE: NORTH CANAL 
NEW YORK OFFICE: 
ST. LOUIS OFFICE: 
; L. M. Rumsey Mfg. Co., 810 North 2nd St. 
See Our Full Page Ad. May 17, °94. ALL WORK GUARANTEED. 
ION CO., Pine New CHAPMAN all cases will bear our name full, cither 
PAR ADIGM CONSTR UCT cast upon the shell, and also our Trade-Mark and Monogram. 


THE BEAUMONT FIRE HYDRANT 


simple, durable, frostproof, inexpensive and efficiency 
proachable. 


The valves are the best gun metal. has very posi 
tive waste valve. tested hydraulic pressure. 
It will deliver a fire stream of larger volume and greater force thap 
any other hydrant; a most valuable feature in gravity systems. 
Recommended National Association Fire Engineers, 1888. 


Extract from appendix report hydrant tests, Selim Pea 
body, Ph. D., LL. D., Regent University 


BEAUMONT......... Friction loss per cent, per 
LUDLOW inch hydrants used 
CREGIER without nozzle, feet hose, 


Send for Report. 


RICHARD BEAUMONT, Manufacturer, 
ILL. 


MICHICAN 
Brass Works, 


GATE AND COMPRESSION FIRE 
HYDRANTS. 


CATE VALVES FROM 60” 
FOOT VALVES, HORIZONTAL 


Holyoke Hydrant. 


Unexcelled for simplicity con- 
struction, durability and low cost 
maintenance. All wearing surfaces 


composition. Drips below the main, 
and cannot freeze. 


Stones gravel will not clog it. 


SHND FOR 


HOLYOKE, 


BOURBON COPPER and BRASS WORKS 


PATENTED AND VERTICAL CHECK 
VALVES. 
Fire Hydrant Stop Office and Works: Junction Yards, DETRO 


COPPER AND BRASS EVERY DESCRIPTION. 


202 and 204 East Front Street, CINCINNATI, 


CHICAGO HOUSE West Lake St. 


THE EDDY 
VALVE CO. 


Waterford, 


York, 


FIRE HYDRANT. 


STEAM, WATER, GAS,| 


GENERAL WESTERN AGENTS, JAMES CLOW SONS CHICAGO. 
ETC., ETC., ETC, 


VALVES. 


163 ALBANY STREET. SUMNER 
BOSTON, MASS. Oliver Street. Boston 


AND JOBBERS 


WANT” COLUMNS. 
newspaper can command the advertising patronage 


cation that popularity and value advertising medium. When 


stated that ENGINEERING NEws publishes more Want” advertisements than all STEAM GAS AND PLUMBING MATERIALS. 
other Engineering Railroad papers combined, some idea may formed its high 


standing The advertiser always feels sure when uses 


* 
ENGINEERING News, and results are this reason few papers have 
their books advertisers that have remained for long time, continuously, 
ENGINEERING 


ENGINEERING NEWS 


CONSTRUCTORS GAS WORKS. VALVE INDICATOR 


EDDY 
All Kinds and Sizes SPECIALS. 


HYDRAULIC CRANES, GAS HOLDERS 


MATHEW’S SINCLE DOUBLE VALVE Fire HYDRANTS. 
Chemical and Sugar House Work, Loam Castings, Heavy Special Machinery, General Castings. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
Laboratories Dr. Gideon Moore, 


221 PEARL ST., NEW YORK. 


Department of Chemistry. Aralysis and 
Assays of Ores, Metals, Waters and Natura! apd 


BUILDERS IRON FOUNDRY 


Industrial Products every 64-page containing De- Room 701. Ferguson Block, 119-123 Third Avenue, 
pression ests of Iron, Steel ana other and f Test f 36-inch d 48-inch 
Stones and Engineering mailed application. Aluminum Ingots, Plates, Bars, Sheets, Wire and Castings. 
Printed Price Lists Application. 
TABLES EQUIVALENTS THE COMPARATIVE MERITS 
Weights. etc. Areas Right- CAR LIGHTING: DEFIA NCE Brand Improved 
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East Street, 
ST. PAUL, MINN. 


UMP 


BUILDERS IRON FOUNDRY, 
PROVIDENCE, 


Special Castings for Water-Works, 
Mills and Railroads. 


The specials are compact. They not. present the 
usual foot two straight pipe which the purchaser 
obtains double price. 


All common sizes stock. Catalogue mailed application. 


DRUMMOND, Sales Agent, 192 Broadway, City, 
EFFICIENCY 


THE YOUNG GRAVITY LOCK NUT BROWNLEY INJECTOR, 


OUTSIDE 
VALVE GEAR. 


ADAPTED 
FOR ALL 


PURPOSES. 


tal 


for Circulars, 


fg. Co., 
BRAND” Washburn Moen Mfg 


Roofine and Paving Natural Asphait Chemical Co., Thomson-Houston Electric 


Patented. 


~ 


ENGINEERING NEWS. 


Classified Direetory Current Advertisements Engineering News. 


Jeompressers. 
ax Air Compressor Works, 
Deane Steam Pump Co.. Holyoke, eon. 
Ingersoll Sergeant Rock Drill Co., 
Norwalk Iron WorksCo.,So.Norwa 
Rand Drill Co.. 23 Park Place. New York. 
Turner Machine (0., New York. 


kes. 
‘Air Brake Co.,Pittsburg.Pa 


Reduction Co., 71 Ferguson 


Block Pa. 


hitects. 

J. D.. Broadway, N. Y. 

Wilson Bros.& Co..Drexel Bidg.,Phila.,Pa 


n Wells. 
48 Church St , New York 
Pav. Co.,1B way, N. Y. 
California Petroleum & Asphalt Co., San 
0. 
Fev. Co., 66 Broad St., NewYork. 
Neuchatel Asphait Co. , 265 B’way, N.Y. 
N. Y. & Bermudez Co., 25 Beaver St., N.Y. 
N_Y. Mastic Works., New York. 
Sicilian Asph. Pav. Co.. Times Bldg. N.Y. 
Thiele, E., 78 William St City. , 
Warren-Scharf Asphalt Pav. Co., N. ¥. 


ressing. 
EES Crucible Co., Jersey City, N.J 


ters. 
Mfg. Co., Car 
eeeck Steam Boiler Works, Brooklyn, 


N. ¥. 
Vorsaith. 8. C. & Co.. Manchester, N. H. 
Harvey Boiler W: rks, Harvey, Th. 
Hodge & Co., F.. East Boston. 
Mundy, J. 8., Newark, N. J. 
Pancoast & Rogers, New York. 
Riter & Pittsburg, Pa. 
Robert Poole & Sor ©o., Baltimore. Md. 
Sharon Boiler Works, Ltd., Sharon. Pa. 
Southwark Foundry & Machine Co., Phila- 


deiphia, Pa. 
Stirling Co.. Chicago. 
Roiler Tubes. 
Morris, Tasker & Co., Philadelphia. 
kes. 
Pas ake Co., 41 Dey St.. N.Y. 


Westinchouse Air Br’ke Co., Pittsb’gh,Pa. 


ck and Tile. 

Fire Clay freeman, O. 
New Eugland Pipe Co., Eridgeport, Conn. 
Ohio Paving Co., Columbus, O. 
Park Fire Clay Co., Pittsburg, Pa. 
sharon Clay Mfg. Co., Sharon, Pa. 
Staten Island Terra Cotta Lumber Co., 

New York. 
Tomkins, Calvin, 150 Broadway, N. Y. 
Onited States Fire Clay Co., Pittsburg, Pa. 


Viaducts, Buildings and 
Roofs. 


N.Y. 

Boston Bridge Works, Boston, Mass. 

Bouscaren. G., Cincinnati. O. 

Champion Bridge Co., Wilmington, oO. 

Chicago Bridge and Iron Co.. Chicago. 

Clar«e, T. C., 44 Broadway, N. Y. 

Cooper. Theodore. Broadway, 

Elmira Bridge Co., Elmira, and New York. 

Evans, L. P., Philadelphia, Pa. 

Frescoln, Samuel Wilson, World Bdg.,N.Y 

Groton Bridge & Mfg. Co., Groton. N.Y. 

Kellogg Bridge Works, Buffalo, 

King Bridge Co., Cleveland, 0 

Livengood, W.C., Philadelphia, Pa. 

Loweth, Chas. ¥F., 560 Drake Bidg., St 
Paul, Minn. 

Massillon Bridge Co., M:.ssillon, 0. 

Melan Construction Co..71 Broadway,N.Y 

Mo. Valley Bridge & Iron Works, Leaven- 
worth. Kan. 

Modjeski & Nickerson, Monadnock Chgo. 

Paradigm Construc’n Co., 41 Pine St., NY, 

Passaic Rolling Mill Co., Paterson, N. J. 

Pennsylvania Steel Co., Steelton, Pa. 

Pittsburg Bridge Co., Chicago. 

Pencoyd Bridge and Construction Co., 
Pencoyd, Pa. 

Penn Bridge Co.. Beaver Falls, Pa. 

Pheenix Bridge Co., Phoenixville, Pa. 

Plenty, Josephus, City, N. J. 

Pottsville Steel Co., Pa. 

Riter & Conley, Pittsburg, Pa. 

hochester Bridge Iron Works, Roc hester, 
N.Y. 

San Francisco Bridge Co., San Fruncisco 
Cc 


al. 
Schultz Bridge & Iron Co., Pittsburg, Pa. 
Shailer & Schniglau, Chicago, Ill. 
Sharon Boiler Works, Ltd., Sharon, Pa. 
Shiffer Bridge Co., Pittsburg, Pa. 
Smith, F. H., Baltimore, Md. K 
Sooysmith & Co., 2 Nassau street, N.Y. 
Staats, R. P. & J. H., 29 Broadway, N. Y. 
Thomson, Geo H. 51 E. 44th St., N. Y. 
Union Bridge Co., 1 Broadway, N. Y. 
Vaile & Young, Baltimore,Md. 
Variety Iron Works Co., Cleveland, O. 
Von Fr., 71 N.Y. 
Waddell, L., Kansas City, Mo. 
Wrought Iron Bridge Co. Canton, O. 
Youngstown Bridge Co., Youngstown, O 


Bridge Railings. 

Albree Chester B., Allegheny, Pa. 
Belmont Iron Works Philadelphia, Pa. 
Building Movers. 

Clynes, W. K., Jersey City, N. J. 

Miller, B. C. & Sons, Brookiyn, N. Y. 
Cableways (Suspension). 

Reatty, M.. & Sons, Willand, Ont. 

Poole & Son Co., Kobt., Baltimore, Md. 
Cable Railways (Builders of). 
Christie & Lowe, 45 Broadway, New York 


Cable Railway Driving 

Poole, Robt., & Son Co.. Baltimore, Md. 

Cars Plantation and Flat, Hand 
Logging, lining and Freight). 

Bloomsburg Car Co., Bloomsburg, Pa. 

Buda Foundry & Mfg. Co., Harvey, Il. 

Carlisie M’f’g Co., Carlisie, Pa. 

Hirseb, L. K., Rookery, Chicago. 

Hunt Co., C. We, New York. 

Jackson & Woodin M’f’g Co., Berwick, Pa. 

Josevh, Jos., & Bros., Cincinnati, O. 

Males, Co., Cincinnati, 

Veloc:peae Car Co., ThreeRaivers, 


Mich. 
Steubner,G. L. & Co., Long Isi’d City, N.Y 
Cars (Railroad, Passenger and Freight). 
Bloomsburg Car Co., Bloomsburg, Pa. 
Carlisle Mfg. Co., Carlisie. Pa. 
Cars and Ditching). 
cyrus Steam Shovel & ge 
Industrial Works, Bay a Mich, 
Marion Steam Shovel Co.. Marion, 0. 
Oagood Dredge Co.. Albany, N. ¥. 
Car Heating and Lighting. 
The Safety Car-Heating and Lighting Co., 
160 Broadway, New York. 
Car Coupiers. 
Torley Co., Pittsburg, Pa. 
Car Unienders. 
Lidgerwood Mfg. Co.. 96 Liberty St., N. Y. 
arion Steam Shovel Co., Marion, 
‘oledo F’dry & Mach. Co., Toledo, O. 


Car Wheels. 

Buda Foundry & Mfg. Co., Harvey, Ill. 
Hirsch, L. K., Rookery. Chicago. 
Jackson & Woodin Mfg. Co.,Berwick, Pa. 
Lake Shore Foundry, Cleveland, 0. 
Ramapo [ron Works, Hillburn, N. Y. 


Cattleguards. 

Bush Cattlegu ard Co., Kalamazoo, Mich. 

Cement. 2 

Alsen’s Portland Cement Works. N. Y. 

Atlas Cement Co., 143 Liberty 8t., N. Y. 

Brand. James, 81 Fulton St., 

Buckeye Portland Cement Co., Belle- 
fontaine. O. 

Commercial Wood & Cement Co ,Glrard 
Bidg.. Phila. 

Cement & Brick Co.. Liberty 

Johnson & Wilson, 45 Broadway, N. Y. 

Lawrence Cement Co.,67 William St.,N.Y. 

Lawrencevi'le Cement Co., Havemeyer 
eldg . New Vork. 

Lesley & Trinkle, 210 So. Third St., Phila. 

Marquarat & Co., 21 So. William St.. N. Y. 

Meacham & Wright.9 Market St..Cnicago. 

Norton Cement Co., F. O., 92 B’way, N. Y. 

New York & Rosendale Cement Co.. N. Y. 

valmer, J. W., 36 Liberty St., N. Y. 

Tomkins, Calvin, 150 Broadway, N. Y. 

Union Akron Cement Co., Buffalo, N. 

Western Cement Co,, 47 W. Main 
Louisville, Ky. 

Chemists. 

Moore, Dr. Gideon E., 221 Pear! St., N. Y. 

mang | Testing Laboratory Ltd., Pitts- 

urg, 


Coal Handling Machinery. 

Brown Hoisting and Conveying Co., Cleve- 
land. O. 

Hunt Co., C. W., New York. 


Colleges (Engineering). 

Harvard Univ., Cambridge. Mass. 

Penn. Military Acad , Chester. Pa. 

Rensselaer Polytechnic Inst.. Troy. N. ¥ . 

University of Illinois, Champaign. Ill. 

Western Univ. of Penn., Allegheny, Pa, 

Cencrete Mixer. 

Cockburn Barrow & Machine Co., Jersey 
City, N.J 

Centractors (‘ieneral). 

Anderson & Rarr, Jersey City, N. J. 

brown, Jas, M., & Co., 115 N.Y. 

cago. 


¥. 
St., 


Christie & Lowe, Ashland Bik., Ch 

Evans Louis P., 436 Walnut St., Philadel- 
phia, Pa. 

Frescoln, 8. W.. World Bldg. N. Y. City. 

Giaver, J. G. & Co., The Monadnock, Chi- 


cago. 

Hariow, J. H., & Co., Pusbers. Pa. 

Loss, Co., Pullman Chicago. 

Mairs & Lewis, 18 Broadway, N. Y. 

Quisiey. R. M. & Co., St. Louis, Mo. 
emington & Co.. Chicago, Lil. 

Seckner Contracting Co., Unity Bidg, 
Chicago. 

Sparks & Evans. 436 Walnut St.. Phila. 

Steward & McDermott, Havemeyer Bui'd- 
ing, New York. 

Woltmann. Keith & Co., [1 Wall 8t., N. ¥ 


Contractors’ Machinery. 
American Hoist & Derrick Co., St. Paul. 
Bucyrus Steam Shovel & Dredge Co. Bu- 
eyrus, 
Byers, John F., Machine Co., Ravenna, O 
Carlin’s Sons, Thos , Allegneny, Pa 
Carpenter & Co,, Geo. B , Chicago. 
Carson Trenen Machine Co , Boston, Mass, 
Claffy’s Sons, John, 48 Dey St., N. Y. 
Contractors’ Plant Mfg. Co., Buffalo, N. Y. 
Halpin, Wm., 47 Washington St., N. Y. 
Hirsch, L. K , Rookery. Chicago. 
Ingersoll-Sergeant Drill Co., N. Y. 
Joseph, Jos., & Bros.,+ incinnati, O. 
Lidgerwood Mfg. Co., % Liberty St., N. Y 
Monongahela & Western Co., Pittsburgh 


a. 

Mundy, J. S.. Newark, N. J. 

Souther, John, & Co., Boston, Mass. 

Toledo F’dry & Mach. Co., Toledo, O. 

M. Beatty & Sons, Welland, Ont. 

Creoseoting. 

Fernandina Oil and Creosote Works, 
Fernandina, Fila. 

Lenigh Valley Creosoting Works, | Broad 

way, New York. 

Old Dominion Creosoting Works, 57 Main 
St., Norfolk, Va. 

Vanderbilt Hopkins, 12) Liberty N.Y. 

Wyckoff Creosoting Co., Williamsport,Pa 

Ditching and Grading Machines, 
Excavators. 

Austin, F. C., Mfg. Co., Chicago, Ill. 

Beatty, M., & Sons, Welland, Ont. 

Bucyrus Steam Shovel & Dredge Co., Bu- 
cyrus, O. 

Marion Steam Shovel Co., Marion, 

Osgood Dredge Co., Albany, N. Y. 

San Francisco Bridge Co., San Francisco, 
Cal; Seattle, Wash., and 183 World 
Bidg., N. Y. 

Sovther, John, & Co., Boston. 

Toledo Foundry & Machine Co., Toledo ,O 

Vulcan Iron Works, Chicago. 

Divers. 

Falcon, Jos. G., Evanston, Il. 

Knudson & Son, 84 Washtenaw Ave., 
Chicago, Il. 

Thacher & Breymann, Jefferson & Water 
Sts., Toledo, 0. 

Williams, Capt. John, Thurlow, Pa. 


Diving Apparatus. 

Morse, A.J.,& Son, 140 Congress St.,Boston 

Schraeder, A., & Son, 32 Rose St. N.Y. 

Dredging Machinery. 

Anderson & Barr, N. J. 

Atlantic Dredging Co., New York. 

Beard, W. H., Dredging Co., % Pearl St 
New York. 

Beatty, M., & Sons, Wel'and, Ont. 

Bucyrus Steam Shore: & Dredge Co., Bu. 


cyrus 0. 

DuBois’, Henry, Sons., 119 South St., N. ¥ 
Industrial Works, Bay City, Mich. 

Marion Steam Shovel Co., Marion. %. 
& Western Co.,Pittaburgh. 


a. 
Mundy, J. S., Newark, N. J. 


. P. Sanford. Jersey City. 
San Francisco Bridge Co., San Francisco, 
Cabs Seattle, Wash.. and i188 World 


Smith, L. P. & J. A.. Cleveland, O. 

Toledo Foundry & Machine Co., Toledo, 0. 
Dredge Mfg. Kansas City, Mo. 
Vulcan Works, Chicago, IIL 


Drilling, Tapping, Reaming and 
Boring Machines (Portabie). 
Harlow, Jas. H.. & Co. 
Stow Flexible Shaft Co., Phila., Pa. 
Stow Mfg. Co., Binghamton, N. Y. 
(See Rock Drills.) 


and Electric 

tna Powder Co., Chic: i. 
Rendrock Powder Oo., 23 Park N.Y. 


BRlectrical Measuring Instruments 
Queen & Co., Philadelphia Pa. 


Rlectric Motors. | 
Waddiell-Entz Co., New York. 


Electrie Railway and Light Peles 
Morris, Tasker & Co., Philadelpbia. 


Elevators. 
Otis Bros. & Co., Park Row, New York. 


Employment Bureaus. 

Engin. Employm. Bureau, Syracuse, N. Y. 
Enameled Signs 

F. E. Marsiand, 4 W. Broadway, N. Y. 


Engines (Gas or Gasoline) 
Safety Vapor Engine Co., Reade 8t., N.Y 


American Hoist & Derrick Co., St. Paul. 
Beatty, M., & Sons, Welland, Ont. 

Ryers, John F., Machine Co.. Ravenna, O 
Forsaith. 8. U.. & Lo.. Manchester, N, H. 
Industrial Works, Bay City, Mich. 
Mundy, J.S8., Newark, N. 


Engines (St itionary). 
Carlisle Mfg. Co., Carlisle, Pa. 
roa. . C., Machine Co., Manchestcr 


N. A. 
Poole, Robert, & Son Co., Baltimore, Md. 
Shipman Engine Co., Boston, Mass. 
Southwark Mach. Co., Phila. 
Engines \Traetion). 
Poole. Robert, & Son Co., Baltimore, M4. - 
Filters. 
Continental Filter Co , Liberty St., N. Y. 
Cumberland Mfg. Co., Boston, Mass. 
New York Filter Co.. 145 B’way, N. Y. 


Fire Brick. Clay and Fiue Linings 

Park Fire Clay Co., Pittsburg, Pa. 

Sharon Clay Mfg. Co., Sharon. Pa. 

Staten Isl. Terra Cotta Lumber Co 
Woodbridge N.J. and N. Y. 

Flush Tanks. 

Fitzgerald, J. Leland, Schenectady. N. 7 


Flexible Joint (for Water, Gas, St'm 
Falcvn, J. G., Evanston Ill. 


Foundry Equtpment. 

Buaa Fdry. & Mach. Co , Harvey, IL. 
Frogs and Switches. 

Buda ang my AY Mfg. Co., Harvey, Ill. 
Carlisle Mfg. Co., Carlisle, Pa. 

Males, A. 8., & Co.. Cincinnati, O. 
Pennsylvania Steel Co., Steelton, Pa. 
Ramapo Iron Works, Hillburn, N. Y. 
Weir g Co., Cincinnati, O. 


Gearing. 
Poole & Son Co., Robt., Baltimore, Md. 


Grader and Ditcher. 
Austin, F. C., Mfg. Co , Chicago, Ill. 


Granite. 
Booth Brothers & Hurricsaae Isle Granite 
Co.. Bank St.. N. ¥. 


Graphite. 

Detroit Graphite & Mfg.Co., Detroit, Wich. 
Dixon. Jos.. Crucible Co., Jersey City. N.J 
Grips (Cavie Ry.). 

Robert Poole & Son Co., Baltimore, Md. 


Heisting Backets. 

Carpenter & Co., G. B., Chicago. 

Steubner. G. L. & Co.,168-170 E. 3d St., Long 
Island City, N. Y. 


Hoisting & Conveying Machines. 

Brown Hoisting & Conveying Machine 
Co., Cleveland, 0. 

Carson Trench Machine Co., Boston, Mass 

Hunt Co., C. W., 45 B’way, N. Y. 

King Bridge Co., Cleveland, O. 


Hose. 

Carpenter & Co., G. B., Chicago. 

Manhattan Rubber Mfg. Co., Cortlandt 
St., New York. 


port, N. Y. 
Holyoke Hvdr. & Ir. Wks., Holyoke, Mass. 
Ludlow Valve Mfg. Co., Troy, N.Y. 
McLean, John, 298 Monroe St., New York 
Michigan Brass & Iron Wks., Detroit,Mich. 
Pancoast & Rogers, 15 Gold St. New York. 
Peet Valve Co., Boston, Mass. 
Tamaqua Mfg Co., Tamaqua, Pa. 
Wood, R. D., & Co. #0 Chestnut St., Phila 


Hydraulic Jacks. 
Carpenter & Co.. G. B., Coteoge. 
Dienelt & Eisenhardt, Philadelpbia, Pa. 


Hydraulic Machinery. 
Watson & Stillman. N. ¥. City 


Indicater. 
Hine & Robertson Co., Cortlandt St., N.Y 


Bridges and Kelling 
Stock. 
Aycrigg, Wm. A., 32 Warren St., N. Y. 
Booth, Garrett Philadelphia, Pa. 
Colby. J. A.,Gerard Bdg, Philadeiphia, Pa. 
Dagron, Lee L., 447 Rookery. Chicago. 
Ferris & Co., G. W. G., Pittsburg. Pa. 
Hildreth & Co.. R. W., 0 Bruadway,N Y. 
Modjeski & Nickerson, Monadnock, Chgo. 
Testing Labratory, Pitts- 
urg, Pa. 
Ricketts, Palmer C.,17 First St.,Troy, N.Y. 


Instruments (Engineers and 
Alteneder, T., 355 No. 10th St., Phila., Pa. 
Beckmann, L., Toledo, O 

Buff & Berger Boston, Maas. 

Carpenter & Co.. G. B. (Lufkin Rules) 


Deane, E. L., Hotyoxe, Mass. 

Eddy, Geo x. Brooklyn, N. Y. 

Fauth & ©o., Washington, D.C. 

H. E. Grabau, Chambers 8t., N.Y. 
Gurley, W. & E., Troy, N. 

Hetler & Philadelphia. 

Kolesch & Co., Fulton 8t.. New York. 
Queen & Co., Philadelphia, Pa. 

Seelig & Kandier, 1% Madison St., Chicago. 
Mahn & Co., St. La. Mo. 

Pfister, Herm., 1% W. 5th St. Cincinnati,O. 
Young & Sons, 43 N. Seventh St., Phila. 


Laber (Italian). 
Cuozz0, Donato, 386 Broome 8t.. N. Y. City 
Martino. Pasquale. Brooklyn, N. ¥. 


Landscape Architect. 

Howell, D. J., Nat. Union 
Rieker & Wing,.112White Buffalo 
Schindler, Steuben, West Hoboken, N. J. 


Baldwin Locomotive W’ks. Philadelphia. 
Hirsch, L. K , Rookery, Chicago. 
Joseph, Jos , & Bro. , Cincinnati, O. 
Males, A. 8., & Co., Cincinnati, O. 

Pittsb Loco. & Car W’ks, Pitzeb’rg, Pa. 
Porter, H. K., & Co., Pittsburg, Pa. 

Carpenter Co., B., Chicago. 


ore Graphite & Mfg. Co, Detroit, 


Pulsometer Steam Pump Co.. New York, 
Sehnee,. Alexander E.. 48 Exch. pL, N.¥ 


ich. 
Jos. Dixon Crucible Co., Jersey City.N. J Southwark F’dry & Mach. Co.. Phila., Pa, 


(Car and Bridge). 

Fernandina il & Creosote Co., Fernan 
dina, Fila. 

Lehigh Vy. Creosot. Co., Jersey City, N. J. 

Frank B. Stone, Chicago, Il. 

Vanderbilt & Hopkins, New York. 


Machinery and Castings (Heavy) 

Poole & Son ( o., Robt., Baltimore, Md. 
Machine Tools. 

Watson & Stillman. New York. 


Measuring Tapes. 

Carpenter & Co., G. B, Chicago. 

Eddy. Geo. M. & Co., 345-385 Classon Ave., 
Brooklyo, N.Y. See also “Instruments.” 

Meters (Water). 

Buffalo Meter Co., Buffalo, N. ¥ 

Hersey Mfg. Co., Soutn Hoston, Masa, 

Nationa: Meter Co., &2 B’way, New York. 

Thomson Meter Co., Brooklyu, N. Y. 

Union Water Meter Co., Worcester, Mass. 

Worthington, Henry R., New York. 

Mineral Weol. 

U.S. Mineral Wool Co., 2 Cortlandt St., 


Colors. 

Tomkins, Calvin 15) Broadway. N. Y. 

Motors (Water). 

Backus Water Motor Co., Newark,N. J. 

Worthington, R., 86-88 Liberty St.,N.Y. 

Pelton Water heel Co.. N.Y. City and 
Ran Franciaco, Cal 

Poole & Son Co., Robt., Baltimore, Md 

Nut Lecks. 

Young Nut Lock Co., 15 B'way, New York. 

Ore Handling Machinery. 

Brown Hoisting & Conveying Mach. Co., 
Cleveland, 0. 

Farrell Fdry. & Mach. Co., Ansonia, Conn. 


Paints. 

Carpenter & Co., G. B., Chicago. 

Detroit Graphite Mfg. Co., Detroit, Mich 

Fernandina Oi! and Creosote Works 
Fernandina, Fla. 

Jos Dixon Crucible Co., Jersey City, N. J. 

Filley, A. E , 2 Broadway, New York 

Warren Chem. & Mfg. Co., 81-85 Fulton St., 
New York. 

Paving (Asphalt), See Asphalt Paving. 

Paving Bleck (Stone). 

Booth Bros. and Hurricane Island Granite 
Co., # Bank St., N. Y. 


Paving Block (Wood). 
Lehigh Vy. Creosoting Co., Jersey City. 
Ohio Paving Co., Columbus, 0. 


Paving Brick (Fire Clay). 

American Fire Clay Co., Toronto, 0. 

Ohio Sewer Pipe Co., Pittsburg, Pa. 

Ohio Paving Co., Columbus, O. 

Park Fire Clay Co., Pittsburg, Pa. 

Unitea States Fire Clay Co., Pittsburg, Pa. 

Freeman Fire Clay Co., Freeman, 0. 

Pile Driving Macntnery. 

American Hoist & Derrick Co., St. Paul, 
Minn. 

Beatty & Sons, M., Welland, Ont. 

Bucyrus St. Shov. & Dredge Co.,Bucyrus,O. 

Industrial Works, Bay City, Mich. 

J.S. Mundy. Newark, N. J. 

Males, A. & Cincinnati, O. 

Monongahela & Weatern Co., Pittsb’g, Pa. 

Toledo Foundry & Machine Co., Toledo, O. 

Vulcan Iron Works Chicago, IIL. 


Pipe (Cast Iron). 

Addyston Pipe and Steel Co., Addyston, 0. 
Chattanooga Fdy. & Pipe Works, Chatt'ga. 
Donaldson Iron Co., Ernaus, Pa. 
Drummond. M. J., 192 Broadway, N. Y. 
Fox, John, |) Broadway, New York. 
Hawkins. F. B. & Co.,.New York & Boston 
Jackson « Woodin Mfg. Co., Berwick, Pa. 
Lake Shore Foundry, Cleveland, 0. 
McNeal F’drv & Pipe Co. Burlington, N. J. 
National Fdy. & Pipe W’ks, Scottdale, Pa. 
Pancoast Rogers, Platt New York. 
Radford Pipe and F’dry Co. Cincinnati, 0. 
Reading Foundry Co., Ltd., Reading, Pa. 
Warren Fdy. & Mach., Co., \60 B’way, N.Y. 
Wood, R. D., & Co., 40 Chestnut St., Phila. 


Pipe. Fire (Sewer and Culvert). 

Blackm er & Post Pipe Co., St. Louis Mo. 

Columbus Sewer Pipe Co.. Columbus, 0. 

Freeman Fire Clay Co., Freeman, ©. 

Lookout Sewer Pipe Co., Chattan’ga,Tenn. 

Park Fire Clay Co., Pittsburg, Pa. 

Staten Island Terra Cotta Lumber Co., 
New York. 

Pipe (Wrought Iron). 

Fox, John, broadway, New York. 

Hawkins, F. B. & Co., New York & Boston 

Morris, Tasker & Co., Philadelphia, Pa. 

Sumner & Goodwin, 15 Oliver St., Boston 


Pipe (Wyckoff Water). 
Michigan Pipe Co., Bay City, Mich. 


Pipe Laying (Contractors). 
Falcon, Jos. G.. Evanston, Ill. 
Harlow & Co., J. H. Pittsburg, Pa. 


Pipe Machine. 
Hadesty. J. M , Tamaqus, Pa. 
Smith, Benjamin C., 275 Pearl St., N. Y. 


Pneumatic Foundations. 
Anderson & Barr, 240 lith St., Jersey City, 


N. J. 
Sooysmith & Co., 2 Nassau St., N. Y. 


Power Hammers. 
Forsaith & Co., 8. C.,Manchester, N. H. 
Dienelt & Eisenhardt, Philadeipbia, Pa. 


Preseure Reguiat ors (Water). 
Ross Valve Co.. Troy .N. Y. 
Union Water Meter Co., W orcester, Mass 


Palleys. 

Carpenter & Co., G. B., Chicago. 

Lake Co , J. H. r D., Massillon, 0. 
Poole & Son Co., Robt., Baltimore, Md. 


Pumps & Pumping Machinery. 

Allis Co., Edw. P., Milwaukee, Wis. 

Basr Pump. Engine Co., Philadeipbia, Pa. 

Blake, Geo. F., Mfg. Co.. N. Y. and Boston, 

Briggs, Marvin, i2 Broadway, New York. 

Buffalo St’m Pump Co., 

Cameron, A. 8., Steam Pump W’ks, ft. of 
23d St., N.Y. 

Davidson,M. T., Brookiyn, N. Y. 

Deane St. Pump Co., M 

Dean Bros.’ St. Pump W’ks. Ind’ "a, Ind 

Edwards, Joseph, @ Co., 412 Water St. N Y 

Fraser & Coalmers, Chicago. 

Forsaitn, & C.. Manchester. N. H. 

Groshon High Duty Pumping Engine Co. 
New York. 

je Mfg. Co., Lockport, N. Y. 

Hughes Steam Pump Co., Cleveland, 0. 

Knowles St. Pump W’ks. N.Y. and Boston 

Laidiaw-Dunn-Gordon Co.. Cincinnati,O 

Masiin, John & Son, Jersey City, N. J. 
errill Mfg. Co., 126 St., N.Y. 
orwalk fron Wks. Co . 8 Sorwaik. Conn. 

Nye, Geo. E., 74 W. Wash’ton &t., Chicago 


Turner Machine Co., New York 
| Van Wie, Irwin. N.Y. 
| Worthington, Henry R., New York. 


Rall Joints. 

Jirech, L. K.. Rookery, “hicago. 
Joseph, Jos., & rro., Cincinnati, 0. 
Males, A. 8., & Co., Cincinnati, 
McConway & Torley Co., Pittsburg, Pa 
Raltia (Steel. 

Evans. Geo. A., 18 Wall St., N. ¥. 

tookery. Chicago. 
Joseph, J , ro., Cincinnati, O 
Males, A. S., & Co., Cincinnati, 0 

Robinson & Orr, Pittsburg, Pa. 


Railway Equipment. 

Beamless Brake Co , 41 Dey St., N. ¥. 
Carlisle Mfg. Co., Carlisle, Pa. 

Fvans, Geo. A.. 4 Wall St..N.¥ 
Hirsch, L. K , Rookery, Chicago 
Josepb, Jos., & Bro., 
Males, A.S., & Co., Cincinnati, 0. 
Middleton. W.8., 52 John St.. N. Y. 
Robinson & Orr, Pittsburg, Pa. 
Robinson, W.G., 52 Broadway, N. Y. 
Shoemaker. A. T., 115 Broadway, N. Y. 


Rallway Interlecking. Switching 
and Signaling Appliances, 

Auto Pneumatic Raliway 
R chester, N. ¥ 

Hall Signal Co., %) Broadway, N. Y. 

Johnson Railroad Signal Co.. Rahway N.J 

Mozier Safety Signal Co , Galion, C- 

National Switch & Signal Co., Faston, Pa 

Pennsylvania Steel (Co., Steelton, Pa. 

Ramapo Sas Works, Hiliburn, Rockland 
Co., N.Y. 

Weir Frog Co., Cincinnati, 0. 

Relaying Rail« 

Hir ch, L. K., Rookery, Chicago 

Joseph, Jos., & Bro ti, 0. 

Males, A.S, & Co., Cineinnatl, ©. 

Robinson & Orr, Pittsborgh, Fa. 


Riveting Machines, 
Alien Riveting Machine Co., New York 


Read Rollers. 

Addyston Pipe & Steel Co., Cincinnati, 0 

Uarrisburg Foundry & Machine Works 
Harrisburg, Pa. 

Kelty Co., O.8 , Springfeld O 

Pioneer Iron Works, Brooklyn, N. ¥ 


Reck Drills. 

Clayton Air Compr. Works, 2% Cortlandt 
Su. 

Ingersoll-Sergeant Prill Co.. N. ¥. 

McKiernan & Co.S G., Patterson, N. J 

Rand Drill Co., N. ¥. City. 


Reck and Ore Crushers. 
American Road Machine Co., 
Square. Pa 
Beckett Foundry & Machine Works, Ar 
lington, N. J. 
Blake, Theo. A., New Haven, Conn 
Farret! F’dry & Mach. Co.. Ansonia. Conn 
Frishee Lucop Mill Co., 1%9 Lib’ty St.. N.Y 
Gates [ron Works. Chicago 
Pierce & Miller Engineering Co., Cort 
landt St.. N. Y. 
Umes Fdry & Mach. Works, Rockaway 


Signal Co 


Kennett 


Reoiling Mill Machinery. 

Poole & Son Co., Robt., Baltimore, Md. 

School. 

School 
Scranton, Pa, 
See Colleges 

Sewer Excavating and 
Apparatus. 

Brown Hoisting & Conveying Mach. Co. 
Cleveland. O 

Carson Trench Machine Co., Boston, Mase. 

Sewage Pumping Machinery. 

Laidlaw-Dunn-Vordon “o. Cincinnatl, O. 

Worthington, R , 86 Lib’ty St., N.Y 

Sewer Traps 

Coleman Sewer Trap Co , Providence,R.I 

Shatts. 

Carpenter & Co., G. B, Chicago. 

Poole & Son Co., Robt., Baltimore, Md. 

Stow Flexible Shaft Co., Pniladeiphia, Pa 

Stow Mfg. Co.. Pingbamton, N. Y¥. 

Sheet Piling, 

Wakefield Sheet Piling Co 
Chicago. 

Skylights. 

Construc’n Co, 4! Pine &t., 

Plenty, Josephus, Jersev City, N.J 

Vaile & Young, Baltimore, Md. 

Stand- Pipes. 

Brownell & Co., Dayton, 0. 

Cunningham lLron Ws. Co., Boston, Maa 

Harvey Boiler Work«, Harvey, Lil. 

Hodge. F.. & Co... Fast Boston, Mass. 

Riter Conley, Pitteaburg, Pa. 

Sharon Boiler Works, Sharon, Pa. 

Stearns Mfg. Co.. Erte, Pa. 

Wood, R. D.. & Co., 40 Chestnut St.. Phi 

Statiovery, Printing. ete. 

Chas. F. Ketcham & Co..27 Nassau St. N.¥ 

Steam Pipe Ineulation. 

Keasbey, R. A., 58 Warren St. N. Y. 

Steel Castings. 

Chester Steel Cast.Co., #7 Libr’y S8t..Phil 

Steel and Iron. Rust Preet. 

Gesner, G. W., 21 State St.. N.Y. 

Street Sweepers. 

Austin, F. C., Mfg. Co., Chicago. IL 

Tackle Blocks. 

Carpenter & Co., Geo. B., Chicago. 

Tapping Machines (for Water and 
Gas Pipe). 

Hadesty, J. M., Tamaqua. Pa. 

Harlow & Co.. J. H., Pittsburg, Pa. 

Testing Laboratory. 

Booth, Garrett & Blair, Philace!phia, Pa. 

Pittsburg Testing Laboratory, Pitts 
burg, Pa. 

Riehle Bros., Philadelphia, Pa. 


Testing Machines. 

Riehle Bros, Testing Mach. Co., Phila. Pa 

Tie Plates 

Strait Smith Co.. New York and St. Pau 

Time Stamps 

Automatic Electrical Specialty Co.. 1% 
Liberty St.. New York. 

Tires (Steel). 

| Prosser, Thos., & Son, 15 Gold 8t.,.N Y¥ 

| Transmission Machinery. 

| Poole, Robt., & Son Co., Baltimore, Md. 

Trench Machines. 

Brown Hoist. Conv. Mach. Co., Cleye, 
Carson Trench Machine Co., Boston, 
Valve Wheels. 


. Monadnock 


W. F. Greene, Troy, N. Y. 
| Yolectpedes (k. R.). 
Sheffield Veloc.Car Co.,Three Rivers,M, 
Wheelbarrows. 
Steubner G. L. & Co., L. i. City N.Y 
Cocsburn Barrow & Mach Co., Jersey Cit 
Wire 
| Carpenter & Co,, G. B.. Chicago. 
Trenwa Iron Trenton, N. J. 


ENGINEERING NEWS. 


WANTS. 


Rates under the heads “Situations Wanted,” 
cents per word per insertion for one two 
times for times more per word 
per insertion each number, whether one 
more figures, counted one word. Payment 
invariably advance “till forbid” cards 
allowed copy paper containing card, 
cents additional. 


CALCULATION swing bridges; variable 
moment inertia; concentrated loads; 
method. Address LIN- 
DENBERGER, Wayne Hotel, Detroit 
Mich. 


RENSSELAER COLLEGE GRADUATE 
with three years’ experience desires 
situation. Can anywhere. Address 
X., care Engineering News. 


BRIDGE writer theo- 
retical stress literature; years 
familiar with all the modern methods 
lating skeleton designs. Address ASSOC. 
AM. E., Engineering 
News. 21-8t 


LOCATING ENGINEER wants situation 
is good draftsman, has instruments and 
references. Address care 
News. 22-6t 


BRIDGE fifteen years’ ex- 
perience in estimating, designing and in 
charge work, desires engagement. 
bridge department. Address W., care 
Engineering News. 22-4t 


YOUNG MAN, electrician, scientific 
education, wishes position as draftsman to 
become more practiced English. Large 
knowledge mathematics and engineer- 
ing. Salary object. ADRIEN P., 
care Engineering News. 


ALL-ROUND CIVIL ENGINEER thor 
oughly American) familiar with Span- 
ish language and customs, capable tak- 
ing full charge, willing to be an assistant. 
with general contracting firm, prefer 
interest to salary; at present Second Chief 
Engineer; as reference. Experi- 
enced in handling reconnaissarce, pre- 
liminary, location, construction and men, 
both as Engineer and Superintendent, 
Parties needing the same (especially those 
interested in South American enterprises) 
address “CHARACTER,” care “Engi- 
neering News.”’ 23-10t 


CONSTRUCTION —Engineer and surveyor for 
plans of sewers, graduate, go any where as 
rodman, leveler, Address 


AGE years experience, railroad sur- 
veys and construction to locating and resi- 
dent engineer; good instrument man. 
references. Address XX, care Engi 
neering News. 23-6t 


young engineer with 
four years’ practical experience in railway 
and city engineering, competent to take 
charge work field office. Sample 
drawing and reference furnished. Ad- 
dress JAMES KELLEY, No. Main St., 
24-3t 


first class topographical drafts- 
man, expert letterer, desires steady posi- 
tion. Address STEADY, care Engineer- 
ing News. 24-5t 


OPEN FUR Have 
charge the Mining and Civil Engineer- 
ing Departments the Michigan 
School for the past four and half years. 
Practically experienced all kinds 
plane and railroad surveying and in general 
engineering DENTON, 
Houghton, Mich. 


GRADUATE CIVIL ENGINEER desires po- 
sition any classof engineering work. 
Previous experience, railroad and bridge 
work. Wiligoanywhere. Address REF- 
ERENCES, care Engineering 


YOUNG MAN, civil engineer, with large ex- 
perience in water-works construction. de- 
sires position. West Fifty-first 
Street, New York. 


Civil Engineer, grad- 
uate Scientific school; two years’ 
experience construction best refer- 
ences. Address care Engineer- 
ing News, 25-3t 


SITUATION WANTED.—Thoroughly expe- 
rienced engineer at theory and practice of 
railroad location, construction and main- 
tenance, civil and mechanical draftsman 
and Age 26; references 
given. Full particulars. Address 
caro Engineering News. 26-1t 


YOUNG years’ experience, 
would like to superintend or be first assist- 
ant to consulting engineer on sewer con- 
struction; good references. care 
Engineering News Publishing 


rodman location construction; four 
years’ experience in heavy railroad con- 
siruction. Box 466,Ashland, 


PUSITION FIELD OFFICE de- 
sired six years’ experi- 
ence; will anywhere; best references. 
Address ENGINEER, care Engineering 
News. 


Straight 


$85 foran INDICATOR without writing 
for circulars these Both are fully guaran- 
teed every way. Our other specialties will 
interest you. Send for Catalogue. 


$40 HINE ROBERTSON 


Street, New York. 


Robertson 


CIVIL ENGINEER, GRADUATE, THREE 
years’ experience, best references; 
iar railroad and iron structural work, 
desires position. Address care En- 
gineering News. 


SITUATIONS 


COMPETENT DRAFTSMAN, one able 
accurately take off items, for architec- 
tural works St. Louis, Ad- 
dress care Engineering 


WANTED—TO HIRE for the summer first 
class Buff Berger transit, other make 
equal character. Address 


TWO YOUNG MEN going Cape Town 
(South Africa) will take agencies for sale 
machinery, mechanical appliances, 
pumps, etc,; also furnish informa- 
tion to contractors of any projected im- 
provements, For information and ar- 
Room 721, Salle Chicago. 24-3t 


WANTED—TO SELL, Selig Kandler level 
used four new Phil- 
rod. Price, both, $95. Address 
LEVEL,” Engineering News. 26-2t 


FOR RENT. 


Ten-ton steam road roller, with without 
engineer. Address A., care Engineering 
News. 26-3t 


No. 34, Vol. 1V., 1877, Engineering News, 
for which two months’ subscription En- 
1894 will given. Ad- 
dress ENGINEERING NEWS PUBLISH- 
ING CO., Building, New York. 


WANTED—We buy Volumes One 
Six Engineering News.” Will pay full 
subscription prices cash, books 
scriptions for complete unbound 
Engineering News Pub. Co., Tribune Bldg. 
New York. 


Relaying and New. 


RAILS 


Any Weight and 
Hand for Immediate 


Also Cars, Locomotives and General 
Railway Supplies. 


Chicago Office, 1637 Monadnock Block. 


STEEL RAILS, 


NEW 


can furnish any weight New 
have for immediate delivery 400 tons 
Steel Rails, 100 tons Girder 
and 390 tons Flat Steel Rails, all well fit 
relay and eheap. 


ROBINSON ORR, 
No. 419 Wood St., Pittsburgh, Pa. 


ENGINE and 
BOILER. 


$250 


wheels and easily port- 
able. 


WRITE FOR CATALOGUE TO 


WILLIAM HERSCHELL, 
BRIDGE ST., NEW YORK. 


PECIAL 


MOVABLE SIDEWALK, Com- 


plete (operated Casino Pier, 


cluding all lumber said Pier, has 
been purchased me. Have wrecked, 
and now offering for Sale, the fol- 
lowing supplies from the 
and Hemlock 


price. All first-class condition. 


Corrugated Roofing 
good condition. 
1,000 Park Benches; good 


new. 
Turnstiles. 


351 Cars; 18-in. wheels, 
brass Will make dump 
mine car from same any gage 
suit. 

Carload Angle Iron. 


New 
World’s Columbian in- Steel Rails 


Cable Laid Manila Hawsers, new. 


15 144-in. “ 
5 2-in. “ 
20 \-in. “ “ “ 


LONG DISTANCE TELEPHONE, MAIN 364. 


FOR ERECTION CONTRACTORS. 


549 Rookery, Chicago. 


200 coils 1-in. Manila and Sisal. 

300 coils %-in. ve 

200 coils and Manila and Sisal. 


B.—Will sell per cent. less than regular prices. 


300 tons new beams from in. ft. ft. lengths. 


B.—Can sell new rails considerably under mill prices. 
Will sell relaying rails very low prices lots suit. 


RAILS CUT ANY LENGTH FOR BUILDING PURPOSES. 


the market purchase anything the line 


relaying rails scrap, for cash. 


PLEASE MENTION THIS 


Storage Yards for Rails, Cars and Locomotives, CHICAGO HEIGHTS, ILL. 


TICE 


Have the Following for Sale, for Immediate Delivery 


Splice Bars, 


RELAYING RAILS. 


1,500 tons relaying steel rails, with 
splices. 

400 tons relaying steel with 

900 tons relaying steel rails, John- 
son Girder. 

100 tons and iron and steel relaying 
rails. 

2,000 tons flat steel rails. 

500 tons reluying steel rails, John 
son Girder. 

500 tons first quality new steel 
with splices. 

500 tons first quality new steel 
rails, with splices. 

700 tons first quality new steel 
rails, with splices. 


100 Side and all round Dump Cars. 
150 Flat Cars. 
100 Box, Coal and Stock Cars. 
Mail and Baggage Cars. 


Second-hand cars and locomotives 
descriptions for sale cheap. 
Also large quantity new manila and 


sisal rope prices considerably below 
market 


Will pay cents for one copy. Engi- 
Pub. Co., Tribune 
New York. 


Undisplayed” cards (type like that under 
Situations Wanted will inserted under 
this the rate cents per word per 
insertion for one more times the minimum 

price being $1.00 per insertion. number 
reckoned one word. Payment must 
sent with order invariably advance, and 
till forbid advertisements will allowed. 
Special contracts will made for advertising 
the year and for display’ cards. 


FOR News for the year 
1892 and complete and perfect order 
Address Box 55, Carmel, 


Morgantown, Va., has En- 
neering News from 1884 1893 inclusive 

sale. Address him direct. 


MRS. KOHLMAN, 1389 Center St., 
Racine, has several complete 
umes Engineering News for sale. 


ISTING ENGINES Lidgerwood 10-in. 

12-in. double cylinder, double drum 
ft.; Otis 12-in. double cylinder 
mining engine, 42-in. drum; Mun- 
tools; 100 tons 30- rails; 
plete with lamps; 1,200- 
ors; pumps sizes; tanks all sizes; steam 
shovels; redge; road roller; Gates’ crush- 
ers; No.5 Blake crushers; scrapers; 
ice machinery; Lion’ contractors’ tools, 
W.S. MIDDLETON, Machinery and Rail- 


FOR SALE. 

8,000 ft. 3-in. wrought iron pipe, nearly new, 
10c. per foot. 

each. 

Delameter’s Boilers with stacks and 
fixtures, $400. 

seen West Winsted, Ct. 

BABCOCK, LARY CO. 


FOR SALE. 

The professional library the late Wads- 
worth Clarke, 4m. Soc. formerly 
City Engineer Syracuse, and one the 
most eminent civil engineers New York 
State. printed list books will sent 
Syracuse, 


Notice 


have for sale steam shovel Bucyrus 
make, good repair; dipper; will 
rent take contract for moving 
material. 

Galesburg, 


EDWARD BASSETT, 


Counselor Law, 
WALL ST., NEW YORK CITY. 


CORPORATIONS AND SPECIALTY. 


Can assist clients marketing good 
securities, 


Motor for Sale, 


practically new HP. Waddell-Entz Slow 
Speed Motor (in use only about four months) 
for sale low price. 


Can seen any time application 
this office. Address MOTOR,” 


Care Engineering News, 
Tribune Building, New York. 


FOR SALE—A NEW IRON BUILDING 


for immediate shipment, wide, 200 ft. 


long. consisting main span ft. wide with 
lean-to on one side 20 ft. wide. 


The trusses are sufficiently strong carry 
line and light jibcrane. This 


building Machine Shop, Tin 
Plate Mill, Rolling ete. 


For further information address 


SHIFFLER BRIDCE COMPANY 
PITTSBURGH, PA. 


VA. COAL AND TIMBER LANDS, 
Mines and Mining Plants 


4LSO PROMOTER OF GENERAL 


BUSINESS ENTERPRISES. 


SHOEMAKER, 
Broadway, New York City 


given for each copy Index 

Engineering News: XXV., XXVL 

WANTED—“ Engineering for June 21, 


| 


ENGINEERING NEWS 


order. 


ed to any clock. 


2% inches. 
interchangeable. 


For Delivery. 


24x 18 x 24 Knowles (2). 

14x 9 & 18 Cameron. 

14X 7 X 14 Deane. 

14x 8 X 22 Niagara. 


x10 
14x 7 x 10 Deane. 
12x 7 10 Worthington. 


MARVIN BRIGGS, 
BROADWAY, NEW YORK. 


Steam Dredge for Sale. 


For Sale, Steam Dredge complete. 


Made the Vulcan Works, Chi- 
cago. Double hoisting and 
backing engines, operated frictions 
and screw thrusts. Double 
ing engines, locomotive boiler, yard 
dipper. Can seen Fort Wayne, Ind. 
PAUL, Fort Wayne, Ind. 


in Architecture, Architectural Drawing, Plumb- 
ing, Heating and Ventilation, Bridge Engineer- 
ing, Surveying and Mapping, Mechanics, Me- 
Drawing, Mining, English Branches, 
and 


Diplomas awarded. To begin, students need only 
know how to read and write. Send for FREE Cir- 
Information, stating the subject you think 

dying, t THE COR RESTOND ENCE 
AL SCIENCES, Scranton, Pa. 


4000 STUDENTS 


STOW PLEXIBLE SHAFT 


Invented and Manu- 
the 


Stow 
anufacturing Co. 


BINGHAMTON, 


1857. 


For tapping and 
reaming stay bolt 


GENERAL EUROPEAN AGENTS. 
SELIG, SONNENTHAL CO., 
Queen Victoria Engiand 


GAS ENGINES 


Cheapest 
and Best Made. 


Safety Co. 


Reade New York. 


Liberal discount the 
trade. 


General Ageats Wanted 
ESTABLISHED 1890, 


CITY ENGINEERS 


field office. charge employers 
Telegraph orders our expense. 


The Engineering Employment 


SYRACUSE, 


Agents’ Territories 


Now Being allotted Liberty Street, New York. 


ELECTRIC DATE AND TIME STAMP 


Received the Only Award for Time Stamps the Fair. 
Will not get out 


Automatic Electrical Specialty 


fed automatically. 
Stamp can be attach- 


number MAY AUTOMATIC 


be attached to one 
clock, Will print from 
any size die up to2 x 


TIME 
STAMPS. 


1894 


Dies are 


Catalogues, Discounts and other infor 
address 


LELAND FITZCERALD 
437 State Street, Schenectady, 


have now sale our 


1636 The Monadnock, stock 
publications comprising almost all 
the 


Standard Books 


Engineering and allied subjects. 
These may examined any time 
engineers who can call the 
office. will probably found 
convenient 


Engineers the West 


send their orders direct the 
Chicago office, where they will 
promptly attended to. 


NEWS PUBLISHING 


The Monadnock, Tribune Building, 


Chicago Office, 


WATER-WORKS, WAUKEGAN, ILL. 


Contractors.—Sealed bids will received 
the City Clerk the City Waukegan 
1891, for the construction of a system of water- 
works in the City of W aukegan, Ill., under an 
ordinance of said city entitled, Ordinance 
for the construction of a system of Water- 
Works the City Waukegan,” approved 
Feb. 20, 1894. Sids for such work will be re- 
ceived and considered for separate parts of 
said work follows: 

First.—For pipe, crib, 


and connec’ ions. 


Sccond.—The water-works building, chim- 
ney, pump and boiler foundation. 

Third. —Soilers and settings with all fixtures 
and trimmings complete, including feed water 
heater and feed pump. 

Fourth.—Pumping engines erected on foun- 
dations, and all piping and connections com- 
plete, to the outside of water-works building. 

Fifth. —The distribution system of mains, 
fire hydrants and valves. 

Plans and specifications for the work to be 
done are on file in the office of the City Clerk 
of the City of Waukegan. Detail plans, speci 
fications and instructions to bidders can be 
obtained said City Clerk George 
Sturtevant, Consulting Engineer, No. 804 
Chamber of Commerce, Chicago, Il., on and 
aiter June 25, 1894. 

A certified check of five hundred (5¢0) dol- 
lars must accompany each bid for each part 
the work above described, and the City 
Council reserves the right to reject any and 
all bids. 

HENRY THACKER, City Clerk, 

June 15, 13894. Waukegan, Ill. 

25-2 


FOR SALE 


Hoisting Engines and 
Steam and Centrif- 
Derricks, 
Tubs and Wire 


ugal Pumps, 


Rope, Standard 
and Narrow 


Gauge Locomo- 


THOMAS CARLIN’S SONS, 


CHICAGO. NEW YORK. PA. 
Fox, Johp coe 
riabee Lucop MiliCo n 
2, Carlisle Mfg. Co. .... .... ... Puller Prane 2 
Addyston Pipe & Steel Co.... . 35 | Carpenter Hros..... ............ 12 | Gates [ron Worka. .. 1 
Powder Cv........... Carson Trench Machine Co.... 36 | Giaver & Co.,J.G .. 
Albree. Chester B................ 2% | Ciampion BridgeCo ....... 2%8| Goldmark. Henry .. 2 
Allen Riveting Co. . 23) Chapman Valve Mfg.Co ...... 15 | Grabau, H. E it 
Allis Co., Edw. P.......... 37 | Chattanooga & Pine W'ks 35 | Gray. 2 
Alsen’s Bortiand Cement whe. 36 | Chest r Steel Castings Co 4| Greene, W. F ‘ . 2 
Alteneder, Theo........... 14 | Chieago Bridge & Iron Uo...... 27 | Gregory & Co., Lta.. 4 
american ‘Hoist. & Derrick Christie & Lowe ...... 12 | Gregory, E lisha 
American Road Machine Co.... 11 | Claffy’s Sons, Jobn.............. 12 | Groshon’ High Duty a m ping 
Anderson & Barr........ Clarke, Thomas C............... 2 Engine Co... 33 
+ 2] Clayton air Compressor Works 1 Groton Bridge & “Mfg. Co... 2 
Arnold, B.J. ....... - Clonbrock Steam Roller Works Guild & White......... ...... 2 
\tlanuc Dredging Co.. 1 | Gurley, W.& 
atlas Cement Uo. . 36] Mach. Co... 14| Guthrie & Lockwood. 2 
Austin, F.C., Mfg. ‘Co & 2| Hadesty,J.M....... 
Automatic Elec. Co.. 23 | Colby, C. 2| Haelig, Wm.... 
aycrigg, Wm. A. 2] Coleman Sewer Trap Co....... 3: | Halpin, William.. ........... 31 
Babcock Stephen 2 | Colambus Sewer Pipe Uo....... 31 | Harlow & Uo., Jas. B........... 2 
Backus Water Motor Co. 32 | Comstock, L. K . - 2) Harman & Evans... ....... ..... 2 
Continental Filter Co.. J Harris, RobertL ...... ...... 2 
aco mtractors’ Plant Mfg. © 0 | Harrisburg Fdry. & Mach.Wks. 11 
Baldwin Locomotive Works... + 6] Cooke & Read 2) Harvard University 
Barber Asphalt Paving Co... . 36 | Cooper, Theodore..... 2] Harvey Roller Works ......... w 
Barr Pumping Engine Co .... 34| Correspondence School of Hastings Pavement Co......... 13 
Barrath & Co., Edward.. 2 Mechanics 23) Hawkins, F.B.,&Co.... ... - 
tartiett Engineering Co. 2] Crehore, Wm. W.. 2| Hays Mfg. Co............ 
Beach, Henry T....... 2] Croes, J. James R. 2| Hazen, Allen. .... 
Beamless Cumberiand Mfg. 19 | Heller & Brightly . 
Beard, W. H » Dredging 24 | Cunningham iron Works....... | Hersey Mfg. Co .... 
Beatty, M., 24 | Cuozzo, D. 12 | Hering, 
Seaumont, Richard 15 | Curran & Hussey Hildreth, R. Co 
Beckett F’dry & vo... 11] Dagron, Lee L.... 
Heckler, E. . 2] Davis, Lewis 2| Hine & Robertson Co 
Becaman. L.. én 14 | Dean Bros. Steam Pump W | Hirach, L.K........... 
Belmont Iron Works.. .. .. ... 26| Deane, E. 14 | Hodge & Co...... ..... 
Benzinger 22 | Deane Steam Pump Co.......... | Holly Manufacturing Co.... 3 
Berkeley, R.C............... .2| Detmelt @ Kisenhart.... ..... 7 | Holyoke tyarant & iron 15 
Kerlin Iron Co 23 | Detroit Graphite Mfg. Co...... 2 
slackmer & Post Pipe Co 17 | Dietagen Co., Eugene.. 14 | Hughes Steam BS] 
Blake, Geo. F ., Mfg. Oe... 33 | Dixon Crucible Co., | Hunt Co., C. W.. 2 
Blake, Theo. A... .. - 11} Donaldson Iron Co..... 3% | Hunt & Clapp 2 
8loomsburg Car Co.. -» 10] Drown, Thos. M........... 2] Hutton Wm. R.. 3 
Bogus, Edw. M.. 2 Drummond, Mis % | Hydraulic Construction ‘Co 
Pittsb. Boiler Sc. & Res’iv’t Co. 3) | DuBois’ Sons, Henry cose Industrial Works................ 
Sonzano, Adolpbus.. .......... 2] Dunham, F.A ........ 2 | ingersoll-Sergeant Driil Go.. 5 
Yootn Bros.and Hurricane Is. Dunham @ Paine..... 2| Jackson & Mtg. Co.. % 
Granite Co....... ... 8 | Eddy & Co.. George M | Jackson, Wm 2 
8ooth, Garrett & Biair.. 2 Eddy Valve Co.. 15 | Jamison & Fogg.. 8 
0ston Bridge Works.......... 2 | Rdwards Co., “Joseph 34 | Manney-Hein Company. q 
S3ourbon Copper i5 | Elmira Bridge 27 | Johnson Railroad Signal Co.. 1 
Bouscaren, G 2| Emperger, F.von.. ......... 26 | Johnson & ....... .... 38 
Brand, James...... 15 | Eng. kmployment Bureau.... 24 | Joseph, Jos., & Bro.............. 22 
8rown a& Evans, Geo. C.... ence 2 
10 | Geo. E.. 3 | Keasbey, 
Brown @ Co.. Jas. M..........- 12} Evans Friction Cone So 5| Ketlogg fron hridge Works... ™ 
Brownell & Co ........... 30 | Evans, Louis P....... 
Buckeye Portiand Cement Co.. Fanning, J.T.. ......... 2| Kennedy Julian ............ 3 
sucyrus Steam Shovel &Dredge Farrel Foundry & Macinne Co.. 11 Kennedy Vaive Mfg. Co......... 4 
| Ketcham & Co.. Chas. F........ 6 
Buda Foundry & Miz. Co 6| Peind, Bernard  .... .. .... 2| Kiersted, Wynkoop. 2 
Buffalo Meter Co.... ... 8| Fernandina Oil & ‘Creosote King Bridye GD. ives 
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ESTABLISHED 1877. 1883. PATENT TOR 
SAN FRANCISCO BRIDCE COMPANY. 


OFFICES SAN FRANCISCO, CAL.; SEATTLE, WASH. 


NEW YORK COMPANY. 


GEO. CATT, Prest. and Engineer. WILLIAMS, Sec. and Treas. 
WORLD BUILDING, NEW YORK. 
Successors Co. for all business East the Recky Mountains). 


CIVIL ENGINEERS AND CONTRACTORS. 


Machinery for Economical Excavation Canals; for Suctior. for Filling and 
Reclamation Low Lands. 


CORRESPONDENCE SOLICITED. 


feet deep, 
ion, 
: 


Dredge working for United States Government, Cal., discaarging througn 5,700-ft. pipe; will dig and put ashore 


MACHINES WORK WASHINCTON, C.; CAL.; AND JACKSONVILLE, FLA. 


Buevrus 


Five Sizes for and 
Contract Work, Brick 
Stone Quarries, Stripping and 


Handling Ore, Coal, Etc. 


All Types and Sizes; for All 

am e u on. de: | | 
Machines for Special Werk. 

BOTH HAND AND STEAM 
TONS. |CONTRACTOR FOR DREDGING AND 


HARBOR IMPROVEMENTS. 


STEAM HAMMERS. BRYAN SAVANNAH, 


ADVERTISE CONTRACT WORKS 


SOUTH MILWAUKEE, WIS, NEWS 


now admitted all who have 


>a = - different kinds of Excavators 


Lancaster 
Hoisting Machines are 
novel and extremely effi- 
cient. They revolve the 
are 
anced, raise and lower the 
boom while lifting lower- 


2: 
a. and therefore the least expense 
eep up, an ie cheapest, every 
thing considered. 
Ite construction is simplified bs 4 
ited vices which avoid 


ing either shovel grapple below grade, and can lowered 
and dig discharge 
where inside the extreme has loaded flat cars yds. 
radial limits the steel hours, and can excavate any 


boom, and are worked from 
self-propelling truck or deck 


more of it. Send for 
scow. Catalogu 


These Grapples TOLEDO FOUNDRY MACHINE Toledo, 


ONTARIO. 

Dredges, Ditchers, Derricks, Steam Shovels, 

HOISTING 
SUSPENSION 
Horse Power Hoisters, Gang Stone 
Saws and Stone Derrick 


seashore for the United 
States Sundy Hook, New Jersey; digging nine miles canals, 

Centrifugal Pumps and other 
Contractors’ Plant. 


Ga., and Hayti; sinking wells Columbus, Ohio; raising phosphate the Caribbean Sea, ban- 
THE W.H. BEARD DREDGING 
DREDGING 11-13 William St., New York. 
Telephone Broad.” 


dling coal Kentucky, dieging sewers and dredging Trenton, J., New Orleans, La., Port- 


City and Island, Y., and elsewhere. 
102 Water St., Pittsburgh, Pa. 


THE BEST BREAKERS EXTANT. 


Descriptive Cata- 

logue, Testimo- 
nials and Price 
Liis of tock 
Crushers, Ore 
Granulators, Pul- 
verizers, Placer 
Gold Amaleama- 
tors, Hoisters, 
Shovels, >cows, 
‘onveyers, Clam 
Shells ard other 
Grapples Free. 


Lancaster Drum operate these Grapples from the 
DREDGING, 


easter’ patentea System of Suspension Cableways. 
These New Revolving Combination Hoisters operate either Shovel Grapple steam, 
Foundations, River and Harbor 


electricity. gasoline, horse and hand power, and changed from grapple, shovel crane 
&, mprovement. 


in less than thirty minutes. 
C.JUTTE CO., Managers. 


THE LANCASTER GRAPPLE. 


aterial, rock excepted. 
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MARION STEAM SHOVEL COMPANY, 


MARION, OHIO. 


are pleased announce the success our the 
COLUMBIAN EXPOSITION the matter Awards. have received 
the Highest Testimonials. Our Dipioma reads: 

“ Marion Steam Shovel Co., Steam Shovel and Dredge Machinery: 


For General Design Steam Shovel, giving wide 


working range with simplicity parts. Also for Design and Workman- 
ship of Dredge Machinery. 


efficiently service with expense, permanent cars being 
necessary . 

more need added the simply tells the tale the merit 
Machines. This Award was not given the National Exposition Railway Ap- 
pliances held Chicago 1883, but was given the World’s Columbian Exposi- 
tion 1893, 


OTIS 


CLARK, President. ALLEN JOHN HOWE, Sec. Treas 


EXCLUSIVELY 


JOHN SOUTHER CO., Boston 
LESS EXPENSE than any other machine 


The Separate System 


Sewerage: 
Its Theory and Construction. 


CADY STALEY and 
GEO. PIERSON. 
Second Edition, Revised and Enlarged. 
pp., 282; numerous 
tables and folding plates. 


After introductory chapter show- 
ing the need sewerage, the follow- 


ing subjects are carefully treated NEWS PUBLISHING COMPANY, 


NEW BOOK CATALOGUE. 


Send for our new catalogue contain- 
ing selected list the best standard 
books Architecture, Assaying, Bridges 
and Roofs, Civil Engineering,. Electricity, 
Hydraulics, Mechanical Engineering, 
Metallurgy, Mining, Railways, Sanitary 
Engineering, Steam Engineering, Survey- 
ing, etc., 


MAILED FREE ANY ADDRESS. 


ENGINEERING NEWS PUBLISHING 


Tribune Building, New York. 


WORKS. 


R.R. CRANES. 


EARLE 


ENGINEER 
HAVEMEYER BUILDING, NEW YORK. 


HOISTING ENGINES 


State St, ALBANY, 


Dredges, 


Whom May Con- 
cern 


hereby certify that 
have used the Otis 
patent improved 
Steam Kxcavators the 
past twenty years, in 
all kinds of earth ex- 
cavation, and believe 
the best dry 
land excavator use, 
and the only one that 
will work 
hard pan materia 
have excavated and 
into cars five mil- 


Ditching Machines, 


Derrick Cars, 


Excavators. 
ion yards under one 


for 
land Boston; with 
two these machines 


loaded from seventy 


BAY CITY, MICH. 
Water Carriage Systems, the Separate CRAN ES, RAIL SAWS 


System, Preliminary Plans and WRECKING CARS, TURN-TABLES, 
culations, Quantity Sewage, STEAM SHOVELS, TRANSFER TABLES, 
Flow Sewers, Materials PILE DRIVERS, FREICHT CONVEYORS. 


struction, Flushing and Ventilation, URIE DREDGE MANUFACTURING 
House Drainage and Plumbing, Cost Tenth and Hickory Streets, KANSAS CITY MO. 

and Assessments, Combined Sewers, 


Sewage Disposal, Purification 
FOR SALE, POSTAGE PAID $3.00. 


HOISTING ENGINE 


OISTING, Mining, Bridge 

Pile Driving, Cosel Hoisting and 

Quarry Engines any power, 


with my improved fFatent Ffric 
tion aoa. with or without 


MUNDY, 
ST. PAUL, MINN. 


NEWARK, 
Carew Bidg. 


1744 Market Philadelphia, Pa. 
22 Light St., Baltimore, Md. 
117 Water St., Pittsburg, Pa 
249 South Jefferson 8t., Chicago, Il. 
715 North Second St., St. Lo uis, Mo. 
39 Magazine St., New Orleans, La. 
3&4 Fremont St., Sap Francisco, Cal. 
85 Front 8t., Portland, Ore. 
& Wakouta Sts., St. re. 
218 Congress St., Boston, 


ATLANTIC DREDGING 


SEND FOR LATEST 


ano 


HOISTING ENGINES.—Steam pump 

mill machinery, both new and second-hand, 

CONTRACTORS FOR 

AND 31-33 PINE STREET, NEW YORK, ery Deaiers, Manchester, 


3 
OHIO. 
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MAIN OFFICE: MILLS BUILDING, BROAD AND WALL NEW YORK, 


Piant Always Ready Any Part the Country Among the Works Piers and Foundations fo: 
BRIDGE PIERS 
Over the Mississippi River, Madison, Ia,, for the Santa System. 


u e on i 
Red River Gainesville, Tex., Santa System. 
Now use us, and for which control the American Patents, make the construc- Needles, 
Rive Ky,, connecting Jeffersonville, Ind. 


Subaqueous Tunnels, Deep Foundations Shafts, Etc., practicable soft 


r 


BRIDGES New York; The Rookery, Chicago, 


Both permanent and draw spans; also 


TONS PER MONTH ELEVATED RAILROADS, OCEAN PIERS. 


All Work Done the Premises—from Ore Finished Bridge. 
BRIDCES, CAPACITY BRIDGE WORKS, 40,000 TONS PER ANNUM 


Agents Wanted. Estimates and Special Designs will Furnished 
Plans and Estimates DAVID President. 


EMPERGER, JOHN STERLING DEANS, Chief Engineer. STITES, Resident Engineer, Chicago. 


Consulting Engineer, THE VARIETY IRON WORKS 


EQUAL STONE THE COST IRON ONES. 


BRIDGES 
ROOFS, 
TURNTABLES. 


WITHOUT PUTTY. 


Perfect Construction for Railroad FOR SAL 


Conduits, Tunnels, 
Bridge-Floors, Floors, 
Culverts, Subways. 


where Large and Continuous 
Lights are required. Theusand feet use. 


SEND FOR ILLUSTRATED CATALOGUE. 
VAILE YOUNG, Baltimore, Md. 


BELMONT IRON WORKS, Limited 


(Successors Manly Cooper Mfg. Co.). Orders should sent soon possible after cuts appear the 


Any Design of Hand Rail furnished, including 
our PIPE TOP. 


Railings for Parke, Residences ; also Iron Stairs, Lights, Doors, 
Tree Guards, Settees, Grilles, Art Work. 


ANDREWS, Proprietor. KILBY ST., BOSTON MASS. 


Half Tones, cents per sq. in., minimum price, 
ine Etchings, cents per minimum price, cents. 
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GRIDGE 


DESIGNERS AND BUILDERS 


OFJEVERY DESCRIPTION. 


Graphite practically indestructible, and make ideal roof and structure paint. SPECIALTY. 
pract SUPERIOR WROUGHT IRON TURNTABLES 


unapproac body and durability. economical first cost and doubly Works Grand 


Parties Having Contracts Let. 


JOS. DIXON CRUCIBLE Jersey 
There absolutely other method known earth quick action, 


ENGINEERING News. This journal read thoroughly, and carefully preserved 
not affected cold, salt brine, smoke chemicals, 


America. the Enterprising and Contractors read it. The civil 
engineers cannot get along without chances any advertisement this 


paper addressed any all the above not being seen and read every 
corner the North American Continent within few days after publication, are 


| GLAS GLAS 


ENGINEERING NEWS. 


THE KING BRIDGE COMPANY, 


IRON AND STEEL BRIDCES, ROOFS, ETC. 
Office and Works: CLEVELAND, OHIO. NEW YORK OFFICE: Room 520 Welles Bldg., Broadway. CHICAGO OFFICE: Rookery. 
PORTLAND. ORE., OFFICE, BLOCK. 


WROUGHT IRON BRIDGE CO. 


Iron and Steel Bridges, Girders, Turn-Tables, Buildings and Structural Work. 
OFFICE AND WORKS: CANTON. OHIO. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE, 1004 OWINGS BUILDING, CHICAGO. 


ELMIRA, 


Maurice, 
Kdmund Hayes, Macdonald, 


aND 


Eyebars, Marine Piers, etc. OFFICE WORKS: NEW YORK OFFICE: 
HENRY OLIVER, President. SCHULTZ, E., Vice-President. 


SCHULTZ, Secretary and Treasurer 


SCHULTZ BRIDGE IRON COMPANY, 


PA. 


PHIL Monon 322 Dearborn Chicago, Station, Pitts. Lake Erie Ry., Allegheny Co., 
COMPANY, 
MAIN OFFICE AND WORKS: BRANCH OFFICES: 
455 West Jefferson St., Louisville, Ky., Edwin Thacher, Engineer. 
FORTY-EIGHTH STREET and 228 Lumber Exchange, Minneapolis, Minn., Rinker Hoff, 


MANUFACTURERS 


OFFICE: 261 4th ST., PHILA., PA. 


Metal Bridges, Girders, Turn-Tables ana Buildings. PENN COMPANY, 


THE YOUNGSTOWN BRIDGE 


IRON IRON STEEL CO., 
BRIDGES, MANUFACTURERS OF 


. Open-Hearth Steel and iron _ Beams, Channels, T ees 
AW Roofs, urntab es and Work. B B i PI 


JAMES NEILSON, President. 


And all kind CONSTRUCTED WORK STEEL and IRON. 
NO. 226 SOUTH FOURTH STREET, PHILADELPHIA, PA. 


THE MASSILLON BRIDCE 


BRIDCE Girders, Roof Trusses, Turntables, Iron Wharfs, etc. Die- 


Forged Eye-Bars and Upset Rods specialty. 
rought Iron Railroad and Highway Bridges, Viaducts, Roofs, Depots, Turn- 
Elevated 


Main Office and Works, GROTON, 


ated Railroads. Turntables. 
q 
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ANDERSON. 


ANDERSON BARR, CONTRACTORS. 


PNEUMATIC WORK, DEEP FOUNDATIONS and TUNNELING SOFT GROUND. 


KELLOGG 


CONTRACTORS AND MANUFACTURERS 


BRIDCES AND STRUCTURAL MATERIAL IRON 


STEEL, 


IRON BRIDGE WORKS. 


ENGINEERS AND CONTRACTORS FOR PUBLIC WORKS. 
AND BUILDERS OF—— 


Bridges, Roofs, Substructures, Tunnels, 


609, 610 and 611 Western Union Bidg., 138 Jackson St., Chicago, 


FRESCOLN, 


ENGINEER CONTRACTOR, 
World Building, New 


Iron and Steel Structures, Foundations, Tunnels, Docks, Subaqueous and 
Harbor Work. Water-Works, Sewerage, Steam, Electric and Cable Railways. 


Successors THE SMITH BRIDGE COMPANY, 


TOLEDO, OHIO, 


DESIGNS FURNISHED REQUIRED. 


RAILROAD AND HIGHWAY BRIDGES. 


LOUIS EVANS, 
Engineer and Contractor. 


and Steel Bridges. 


VIADUCTS, SUBSTRUCTURES AND STRUCTURAL and Trestle Work, Dooks, Buildings 


Any Subscriber 


ENGINEERING NEWS 


Ereotion Iron Work, 


DESIGNS FURNISHED 


Office, 328 Chestnut St., Room 57, Philadelphia, Pa. 


friend can accommodated us, SWINGING MACHINERY 


postal card, the name and address which 
would like the paper sent 


ALPHABETICAL LIST ADVERTISERS from Page XXIV.) 


FOR 


‘cit 
Loss & ¢ Pittsburg Locomo. & Car Wks. 6 ward & McDermott... .... 1 Wi Mi 
Valve Mfg. Co... .... 5 es ora’ UD. 
heimer 4 emty, 
Maslin Son 33 Thomson, T. Kennard.. 
Mc Kiernan & Co., 8. C.......... 5) Rang uc 
Foundry Co., Ltd...... & 3 
mington 
Melan Construction Co... =3 
Middleton, W. S....... 2) A 
Miller & Son, 8. C.. 12 31 
Mo. Bridge & Iron 26 
Modjesk!, & Nickerson. .. 3 1 
Morris Tarker & Co... ; Utica Pipe Foundry Co. ECO D 
Morse @ Son, A. > Sa Vv x 
orwalk Iron Works Co...... Seelig & Kandier.... ..... arren F’dy achine 
Creosot w haron atson man 4 
, Jos. 3 | Brid Western Engin’ring Agency... 24 370 an 72 Gera venue ew or 
Park Cc lay Co ; Smith, Benjamin & By WOLCOTT C. FOSTER. 
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Passaic ing Mill Co...... mith. 
Pencooyd tron Works........... 27 | South Brooklyn Rust Proof Iron 
Pennsylvania le uthwar y achine 
Ptster Standard Guage OCo........ 
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THE WESTINGHOUSE COMPANY 


now prepared fill orders hour’s notice for one one 


thousand sets FOR FREIGHT CARS, having 
their new works annual capacity for turning out air brakes 


250,000 FREIGHT CARS, 


PASSENGER CARS, 
10,000 LOCOMOTIVES, 


REPAIRS FOR THE 


350,000 and Passenger Cars and 
26,000 Locomotives already equipped 


THE WESTINGHOUSE AIR-BRAKE COMPANY. 


| 
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ENGINEERING 


PHILADELPHIA: 
944 Drexel Building. 


NEW YORK: 
186 Liberty Street. 


STAND-PIPES. 


PENSTOCKS, STEEL WATER PIPE, BOILERS, Etc. 


WOODBURY AUTOMATIC ENGINES, 


and Compound, Medium and High Speed. 


SAW MILL MACHINERY, PULLEYS, ETC. 


STEARNS MFG. GO., Pa. 


SEND ALL COMMUNICATIONS THE MAIN OFFICE, ERIE, PA. 


SAN FRANCISCO: 
and Spear Street. 


WATER 
cor South Boston, Mass. PA., 
Pioneers 


MANUFACTURERS AND BUILDERS OF 


Having Built Buildings, 


the TANKS, 
Boilers, 
Oil Tanks, 
the Stand Pipes, 
United Plate 
Corrugated Iron 
and all kinds 
ALSO Plate Iron 
Steel Work 
BUILT for 
Blast Furnaces, 
Steam Boilers and General Work. Steel Works 


Scamping Tricks 


AND 


Odd Knowledge 
Occasionally Practiced upon 
Public Works. 


Chronicled from the Confessions 
Some Old Practitioners. 


Price, $1.00. 
FOR SALE 
Engineering News Pub Co. 


VANDERBILT 


Lumber Manufacturers. 


RAILROAD TIES 


low Pine, Oak, ress, Spruce and Hemlock 
Plank. Creoso Timber and 
126 LIBERTY NEW YORK, 


Removed from 120 Liberty St. 


Harvey 


East Boston, Mass. 


HARVEY, BOSTON 
TANKS, 
BOILERS, STAND PIPES 


SMOKESTACKS, 


Proprietors. 


Canton, 
ineering News Publishing Co., Tribune Fort Smith, 100 


New York City, giving Prices Brooklyn, Y.....16 
and will sent freeon applica Sharon Boiler W’ks 
tion. (Limited) 

SHARON, PA. 


THE BROWNELL GO. 


DAYTON, O., 


BOILER 


STANDPIPE WORK SPECIALTY. 


Kendall Gas Piants. 
TANK AND SHEET IRON WORK. 


ALSO MANUFACTURERS 


High Grade Automatic 


The Best Facilities Enable Make Low 


Cross Ties and Piling 


THE LEHICH VALLEY 
Rolling Mills. 


NEW YORK OFFICE: CREOSOTING WORKS. 


111-112 Taylor Building, St. Wilbur, Pres. Berg, Engr 
emer, Supt. 


Dominion Creosoting Works, Ties with DEAD 


AR. Creosoted timber fur- 
400,000 feet per month. 
Cylinders long. Direct Rail and Water 
Communica 
Office: 186 Washington Building, 


Broadway, New York. 


Norfolk, Va., Street, under 
Yellow pine timber all 
Creosoted with 


DEAD OIL COAL TAR 


Government ing News, from April, 1874, 
Orders Solicited. Dec. 27, 1890, inclusive......... $1.0 


GREOSOTING GO. 


WILLIAMSPORT, PA. 
TIMBER all kinds. PILING and TIES creosoted with DEAD OIL 
COAL TAR. 


have new plant arranged that can save you per cent. former prices. Write 
particulars. 


MANUFACTURERS OF 


Creosoted Lumber, Piles and Crossties 


THE CARGO AND THE CARLOAD. 


Only the best quality Dead Oil Coal Tar used our works. Pinoline, Olls, 
and Paint. Best cheapest paint for iron and wooden roofs, warehouses, 
fences, scows, dredges and lighte 


Manual Lime and Cement. 
Heath. Cloth, 12mo, 216 Pages. Price, $2.50 


All the chief materials for cementing masonry are treated this work, and 
Portland Cement. The chemical analyses cements and the methods testing 
are described detail, and the making mettar and concrete, 


book will prove exceedingly valuable any one interested this 


For Sale Engineering News Publishing Company. 


| 
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THE UNION 


REPRESENTING: 


Akron Sewer Pipe Co. 
Buckeye Sewer Pipe Co. 
Camp Thompson. 
Crown Fire Clay Co. 
Hill Sewer Pipe Co. 
National Sewer Pipe Co. 
Pennsylvania Sewer Pipe 
Limited. 
Robinson Bros Co. 
Sperry Sewer Pipe Co. 
Summit Sewer Pipe Co. 


SALT GLAZED 


AGAINST THE WORLD 


WM. McFARLIN, Treasurer. ROBINSON, Secretary. 


SEWER PIPE CO. 


MANUFACTURERS 


STANDARD 


AKRON, OHIO. 


LIGHT 


From Kerosene 


PORTABLE, 


AUTOMATIC, 
UNAFFECTED WEATHER. 


Especially Adapted for Contractors 
Quarries, Shovels, Railroad Construction, 


Works, Brick Yards and Coal Docks. 


200 CONTRACTORS AND 250 
RAILROADS NOW USE THE 
WELLS LIGHT. 


REQUEST CIRCULAR FROM 


HALPIN, 


Washington Street, 
NEW YORK. 


THE SEPARATE SYSTEM SEWERAGE 
Its theory and construction. Cady ENGINEERIN 
Staley, Ph. D.. and Geo. Pierson 
E.; enlarged and revised edition NEWS 
with maps and pnuto engravings. Price 


wine needs no 
bush does 
$3.00. For sale News 


good paper. 


“COLEMAN TRAP” 
PERPETUAL-SEAL against SEWER-CAS. 
WRITE 


CANDLE 


us. will gladly furnish information, and will sen 
receipt price, any book published. 


Capacity 
equal 
any similar 
Plant 
Detail. 


STANDARD, VITRIFIED AND SALT CLAZED 


Sewer and Railroad Culvert Pipe. 


Dredges, Bridge and Dock Builders, Water- recommended for smoothness inside surface and conformity shape. 


For Price List, Discount, &c., Address 


LOOKOUT SEWER PIPE CO., CHATTANOOGA, TENN. 


ENGINEERING NEWS PUBLISHING CO., 


Booksellers and Publishers 


and Technical Books 


When you want information about bcoks when you want purchase books 
promptly 


NEW BOOK CATALOGUE JUST ISSUED. 


Address all correspondence 


ENGINEERING NEWS PUBLISHING CO., 


Tribune Building New 


Akron Sewer 


the South. 


Works foot LOOKOUT MOUNTAIN near Blowing Spring, Walker Georgia 


ENGINEERING NEWS. 


THE LAIDLAW-DUNN-GORDON 


Water-Works Sewage Pumping Machinery. 


HORIZONTAL VERTICAL. 
STEAM AND POWER 


FOR ANY DUTY. 


and 


THE DAVIDSON 


PUMPS and PUMPING ENGINES 


the MANUFACTURED 


DAVIDSON 


for Situations, 
Principal and Works: 
43-53 Keap Street, Brooklyn, 


Branch GRANCH OFFICES: 


Avenue 


THE PELTON WATER 


Gives the Highest any Wheel the World. Over 2,600 Actual Use. 


Dulimited Affords the most and reliable power for all 


FOR USE 
ARTESIAN WELLS, 
SEWERAGE SYSTEMS, 


THE POHLE PUMP. 


SEK ENGINEERING NEWS, JUNE 1893. 


Pump for Duties Factories, Chemical Works, Tanneries, Breweries, 
Paper Milis, Sugar and Refineries. 


mining and manufacturing machinery, Adapted tu 


heads running from 2,000 more feet. From 
per cent, better results guaranteed than can 


ELECTRIC POWER TRANSMISSION. 

The advantages the Pelton Wheel affords the way 
of a uniform and reliable power, close regulation and 
the facility adaptation varying conditions speed 
and pressure, have brought special prominence 
and extensive use for this class work, All applica- 
tions should state amount and head water, power 
required and for what purpose, with 


THE BACKUS MOTOR isthe cheapest power known for driving kinds ligh Compressed Air. 


machinery. Scientific tests prove superior all other motors. Water Companie: 


simple and reliable pump, never fails catch water, 

never gets out order, and pumps hot well 
The only pump the acting without valves, pistons, rods, 
ets, plungers, springs other moving parts. effects saving 
expenses per cent, more over any other deep well pump, and 
capable delivering six times the quantity water from artesian 
wells over any deep well pump. 


ALEXANDER SCHNEE, Agent, 
Postai Telegraph Bidg., 253 Broadway NEW YORK. 


advise the Backus, stands without equal. Agents wanted. Send for special circular The Advantage Rais- 

BACKUS WATER MOTOR CO., Newark, N. J. ing Water by Compressed 
Air much superior 
the Ordinary Method 


1894 Patented. the Air Brake superior 
the Old Hand Brake 

STHAM WHEEL. matic Signal Sys- 


tem Regulating 
Stron Runningof Trains 


over old methods. 


The successful application Com- 
pressed Air, for elevating and convey- 
ing Liquids from many sources 
many points may required. 
The only system that will 
any power regardless location. 
The placing build- 
ing wherei power can utilized for 
from several wells dry season, 
thereby saving expense towers, 
great advantage. 

The cut represents Wind 
and Gasolene Engine 
Power, arranged 

use separately 

combination, 


Malleable Iron 
Casting. 
Coiled Wire 
Edge. 


OUR PNEUMATIC SYSTEM 


unsurpassed supplying Water for Factories, 
Mills, Hotels. Institutions, Chemical Works. Rail- 
way Tanks. Residences Farms, and for Pumping 
from Mines, Quarries, &c. 

OUR COMPRESSORS are built to run by Steam, Belt, 
Electric Wind Power, and can placed where most con- 
venient, distance from Water Supply. Having 
Gasoline Engine power buildings, where Coachman 
or Gardener can attend while doing other work, saves ex- Ra oa 
pense man water source for that purpose only. Send for Catalog informat'n. 


THE MERRILL 126 Liberty Street, New York. 


Plated. Durable. 


List, 16 18 21 24 


THE SMITH-VAILE STEAM PUMPS 


FOR EVERY POSSIBLE DUTY. The Only Pumps with Patent Removable Water Cylinders and Adjustable Water 
Pistons. Less Water Slippage than Any Other Duplex Pump. 


SOUTH CANAL STREET. STILWELL-BIERCE SMITH-VAILE CO., Dayton, Ohio, 


GEO. NYE 


IMPROVED 

STEAM VACUUM 
OFFICE AND FACTORY: 

74-76 Washington Street, 


Bored Well. 
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HOLLY MFG. 


LOCKPORT, NEW YORK. 


Enormous Saving Fuel and Repair 
Effected Using 


GASKILL 
PUMPING 
ENGINES. 


Send for Pamphlets Containing Records 


WORTHINGTON STEAM PUMPS. 
THE STANDARD FOR ALL DUTIES. 


LOUIS BLOCK, Pres. ERNEST CLEMENS, LOUIS BARON, 


GROSHON HIGH DUTY 
PUMPING ENGINE CO. 


JOHN GROSHON, Manager. 
FOOT EAST STREET, NEW YORK. 


4 
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Milwaukee, Wis. 


Duty 


Vertical and Horizontal, Triple Expan- 
sion and Compound. 


Duplex Direct-Acting High Duty Pumping Engines. 


| 


Triple Expansion Pumping Engines. 
SHS 


Special Sewage and Irrigating 
Pumps. Builders High 
Grade Corliss Engines 
for All Purposes. 


BUFFALO STEAM PUMP CO., 


STEAM PUMPS FOR ALL SERVICES 
WATER-WORKS MACHINERY 
INDEPENDENT CONDENSERS. 


WORKS: North Tonawanda, 


NSM FO & 
(COPYRIGHTED 1891) 


Office Warehouse, John N.Y, City 
Warerooms: 


Builders Steam and Power —BUILDERS 


Ceneral Pumping Machinery, 


CLEVELAND, OHIO. 
GENERAL SPECIFICATIONS for and 


CHEAPEST. 
Steel Railroad Bridges and Viaducts 


SIMPLEST. Price cents Same for Truss 
Handlin 
for Contractors, Mining, Inigating, 

Quarry, Drainage and Manufacturi ng Purpose 


FOR EVERY SERVICE. 


WATER-WORKS PUMPING ENGINES SPECIALTY. 


SEND FOR CATALOGUE, 
183 Devonshire St., Boston. Liberty St., New York. 
163 So. Canal St. Chicago. 


cents. Theodore Cooper, Consulting 


MASLIN 165-167 First St., gineering News Publisning Co., 


XXXIV ENGINEERING NEWS. 


New 


BOSTON: 70 KiLBY ST. 


WROUCHT AND CAST 


WATER CAS PIPE 


j Valves, Hydrants and Water and Gas Supplies. 
lange Pipe, Specials and General Foundry Work. 


DEANE STEAM PUMP 


HOLYOKE, MASS. 


WATER-WORKS 


STEAM PUMPS 


FOR EVERY SERVICE. 


WRITE FOR 


OFFICE AND WAREROOMS : 


New York, Boston, Chicago, 
Philadelphia, St. Louis, 


Denver. 


BARR PUMPING ENGINE 


PHILADELPHIA, PA. 


WATER WORKS PUMPING ENG 


INDEPENDENT AND SURFACE CONDENSERS 


AND SPECIAL PUMPS FOR ANY REQUIRED SERVICE. 


THE LATEST IMPROVED UNDERWRITER PUMPS. 


CHICAGO. NEW ORLEANS. SAN FRANCISCO, BALTIMORE. OMAHA. 


the Market, Vertical, Horizontal and Suction Pumps. Capa- 

VERTICAL PUMPS. Risdon Iron Works, San Francisco Agent. Pacific Coast. 

With and Drawings 

Railroads the United States. 


city varyiag from 100 to 40,000 Gallons per minute. Address for 
DUPLEX 
SINGLE SAND PUMPINC OUTFITS SPECIALTY. 
SIGNALING 


Guaranteed supe ior to any other make. Our Sand 
and Dredging Pumps can seen running St. Louis, 
Kansas City, Chatianooga, Memphis, I’eca'ur, Louisville 
and Evansville. Upwards twenty these are 
in use on the Chicago Drainage Canal. 

Gur new Dredging Pump (see cut) and 
removable disk suction side, affording easy access 
interior for examination or repairs. We make pump 
The Most Practical and Economical Cover- will pass solids ten inches diameter. 


ing. Approved and Adopted Leading 


The book designed make the methods 


biock signaling clearly understood and Send for Catalogue. 
Engineers and Architects. show the present development the art Baldwinsville 
American railroads, M M AC i E wo K Ss, N. WY. 


ROBERT KEASBEY, 


Warren St., New York. 
Branch 119 Franklin Buffalo, 


FOR SALE JUST READY. 
Engineering News Publishing One Volume, 8vo. Cloth, 600 Pages. $6.00. 


SEWAGE DISPOSAL 


White Flag”? which 
fly this diagram 

water end our Boston and 


which the Riedler excels all other systems 
capacity, strength and range service for the 
same weight machinery. Write for Catalogues 


BAKER, PH. B., 


Associate Editor Engineering News.” 


Riedler Pumps and Compressors, Jones Under-Feed Corliss 
Engines, Comet Crushers, etc. Address: ENGINEERING NEWS PUBLISHING 
FRASER CHALMERS, CHICAGO, ILL. Tribune Building, New York. 


Copies sent mail receipt price. 


This fine card produced high speed 


ENGINEERING NEWS. 


THE ADDYSTON PIPE AND STEEL 


CINCINNATI, OHIO. 
HUB AND FLANGE ALSO SUPPLY 


PIPE, 
CULVERT AND 
SEWER PIPE. 


1* casting pipe we use a 


special devive instead of 


uniformity of lead space, a 

sovies in lead and a better 

contractors and 

owners appreciate this 


THE RADFORD PIPE AND FOUNDRY 


RADFORD, VA. 
EASTERN ACENCY: 523 Exchange Building, BOSTON. 


THE 


Casing for Underground Steam Pipes. 


NATIONAL FOUNDRY PIPE WORKS, Limited. 


MANUFACTURERS 
FLANCE PIPE 


SPECIAL 


PITTSBURGH, PA., OFFICE: 
402 and 403 Lewis Block. 


CHATTANOOGA FOUNDRY AND PIPE WORKS. 
GILES, President; IBESTER, Vice-President; LLEWELLYN, Sec. and Treas. 
Successors GILES CO., Chattanooga Manufacturers 


Also CASTINGS and 

CRIPTION made OR- 
DER. 


FOR WATER AND 
SEWERS, CULVERTS 


FLANGED 
AND FITTINGS 

FIRE 

STOP VALVES, 


LAMP POSTS, 
TURBINES, 


Reading Foundry 


Pa. 


LOAM WORK 


CHAS, ZEHNDER, Prest. 


EATON, V.-Prest. 
WM. LOWRY, Secretary 
and Treasurer. 
BERWICK 
Co. Pa. 


FREIGHT CARS, CAR WHEELS, BAR IRON. 
SPECIAL CASTINGS. 


SPECIAL MACHINERY 


FROM MANUFACTURER’S OWN DESIGN, AND 


HEAVY CASTINGS 


EVERY DESCRIPTION. 


FOX, BROADWAY, NEW YORK 


Fire 


Stop Valves 
Lamp Posts, 


GENERAL FOUNDRY AND MACHINE WORK. 


BUILDERS’ IRON FOUNDRY 
“GLOBE” SPECIALS. 


Stop Valves, Fire Hydrants, Lamp Posts 


Office: Corbin Bidg., 192 York. GENERAL FOUNDRY WORK. 
George Ormrod, Man. & Treas,, Emaus, Pa, John Donaldson, Pres't, Betz Buildir g, Phila,. Pa; 


EMAUS PIPE FOUNDRY. 
DONALDSON IRON 
Manufacturers CAST PIPE, Also Flange Pipe, Lamp Posts, 


*) Castings for 


AND GAS 


ALL PIPES CAST VERTICALLY. EMAUS, CO., PA, 


Warren Foundry and Machine Company, 


WORES NEW YORK OFFICE: 
PHILLIPSBURGH, 160 


AND GAS 
BRANCHES, BENDS, 
MANUFACTURERS’ AGENTS FOR 


WATER SUPPLIES. 


READING IRON COMPAN CAST-IRON, WATER, GAS AND FLANGE 
Tubes, and Special ork 


CHAPMAN VALVE VALVES AND HYDRANTS, 


Specifications for bids solicited and estimates cost all Engineering Work given 
Also the specialties the such Heavy Machinery, Tank 


PANCOAST ROGERS, 
PLATT and GOLD STREETS NEW YORK 


LLIAM SULLIVAN, Secretary, Burlington, 


The McNEAL PIPE FOUNDRY Co. 


FOR WATER AND GAS, 
Large Cylinders and 
Heavy Castings. 

General Foundry Work. 


NEW YORK OFFICE, OFFICE AND WORKS: 


BURKE, Pres. and Treas. BURKE, Vice-Pres.. Supt. THOMAS, 


LAKE SHORE FOUNDRY. 


Manufacturers 


From three forty-eight inches diameter. 


all sizes 


Brench Castings, Car Wheels, Locomotive, Car, Bridge and General Castings 


OHIO, 


ARREN-SCHARF ASPHALT PAVING co. 


ENGINEERING NEWS AND AMERICAN RAILWAY JOURNAL. June 1894, 


Brooklyn Bridge” Brand PORTLAND 


Warranted Superior any Manufactured. 


USED THE 
New York and Brooklyn Bridge, 


Washington Bridge, River. 
Telephone, Franklin. WM. MORTON, Sec’y. 


For Sale all Dealers in- Masons’ 


Send for Pamphlets. Broadway, New 


GENUINE 


TRINIDAD ASPHALT PAVEMENTS 


THE STANDARD FOR 
Cheapness, Health, Durability, Smoothness and Safety 


ENHANCES THE VALUE PROPERTY MORE THAN ANY OTHER PAVEMENT. 
Principal Office, FULTON STREET, NEW YORK. 


NEW YORK FILTER 


Combining HYATT, NATIONAL, AMERICAN and BLESSING Improvements. 
Contracts Made for Filters any Capacity. Satisfactory Results Guaranteed. 


Cities and Towns Using New York Filter Plants, 


And the Following Have Lately Increased Them 


Atlanta, Rich Hill, Mo.; Oakland, Cal.; Somerville, J.; St. Thomas, Ont. Raleigh, 
Holden, Mo.; Sidney, Ohio; Elgin, Ill.; Terre Haute, Ind.; Newport, R.1.; Long Branch, N. J. 


NEW YORK FILTER COMPANY, 145 BROADWAY, NEW YORE. 


account its merit superior ort- 


Railway and Highway 


Medal Honor and Diploma awarded tures Masonry. Lar 
The Oldest and Largest Establishment the United MADISON SQUARE GARDEN, New York, 


BUILT WITH— 


Daily Capacity 6,000 Barrels, 


THE HEAD AMERICAN CEMENTS FOR ALSEN’S CEMENT. 


‘ ” 
UNIFORM QUALITY, Portland Cement Works, Central Liberty 
INCREASING STRENGTH. 
WARRANTED EQUAL ANY AND SUPERIOR MOST THE FOREIGN BRANDS. 
FOR PRICES AND OTHER INFORMATION APPLY TESTS, Nos. 3567 and 3568, made the DEPARTMENT DOCKS, 
York, March 31, 1894, part contract 464 for 8,000 barrels. 


our product the first quality. make second grade so-called improved 
cement. 


ATLAS CEMENT COMPANY, LIBERTY ST. NEW YORK CITY. 


SPHALT PAVEMENTS, 


THE BARBER ASPHALT PAVING COMPANY, 


BROADWAY, NEW YORK, 


Received tne Highest Awards the World’s Columbian Exposition, Chicago, 1893: Asphalt 
and Cements; 2d, Trinidad Asphalt 3d, Machinery and Processes. 


CO. 


i 
- 
* 


